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In the section of the Bell sys- 
An Ideal and tem annual report Pani it 
Its Realization service improvements atten- 
tion is called to a further reduction in elapsed time 
between the signing of an installation or move or- 
der and the completion of the work. The ideal is 
expressed in the following sentence, “The com- 
panies aim ultimately to install or move all tele- 
phones by appointment on the dates requested by 
the subscribers.” 


Anyone familiar with the multiplicity of details 
necessary in the handling of an installation or move 
order in a large telephone system will understand 
the difficulty of attaining such an ideal. It requires 
the highest type of co-ordination of the work of the 
commercial, plant and traffic departments so that 
each unit may perform its part of the operation 
without delay and exactly at the time required. If 
the signing of the order by the subscriber is several 
days in advance of the date for completion of the 
work, it should be a fairly easy task to time the 
performance so that the date of completion can be 
met. 


If, however, as is frequently the case, the sub- 
scriber delays notice to the telephone company 
until almost the actual date required the problem is 
much more difficult. To attain the ideal in such a 
case involves the elimination of every possible ele- 
ment of lost motion. It requires the most intimate 
association of the work of the commercial agent 
who takes the order, the installer who installs the 
instrument and the traffic clerk who marks the 
switchboard for service. 


If the time between the signing of the order and 
the completion of the work is to be reduced, depart- 
mental routine must be reduced to a minimum. 
There must be more direct contact between indi- 
viduals in different departments than through the 
usual arrangement of following the line to the head 
then a transfer to the other department and back 
down the line until the proper place is reached. . 


If contacts are to be made between departments 
at places below the heads, it means that employees 
must be given and must accept greater responsi- 
bility for their own work. If experience is truth- 
ful, the majority of them will be found able and 
willing to take the added responsibility. The ideal 
can be realized only by passing responsibility down 
the line and by a loosening of the binding strings 
of office routine. When these things are done, 
assuming that proper notice is given and major 
catastrophe does not intervene, the subscriber may 
expect to have his telephone moved or installed on 
the date he wishes it done. 





It seems to us that the tele- 


— Worry phone industry, referring par- 
Sat ut tion? ticularly to that part of it that 
aturation ‘ 


has been in the business for 
many years, is spending too much time worrying 
about the so-called point of saturation. Worse than 
that, some portion of it has assumed that this the- 
oretical limit has been reached and has settled 
down to approach a comfortable old age undisturbed 
by the cares and difficulties of expanding the plans 
to meet the demands for service. 


It is a long way back to our beginning days in 
chemistry but we have a hazy recollection of certain 
chemicals which were soluble in other chemicals up 
to a certain “point of saturation.” This point of 
saturation was fixed only when the conditions were 
unchanged. If the temperature changed, if small 
quantities of other chemicals were introduced or if 
any one of a number of other changes was made, 
the saturation point moved up or down or perhaps, 
for all practical purposes disappeared entirely. 


The telephone business has been criticised by 
men in other utility and industrial organizations be- 
cause it lacks an aggressive commercial policy. The 
automobile industry as an example is too busy mak- 
ing and selling cars to pay much attention to the 
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saturation point. If the mental energy that is 
wasted in the telephone business in worrying about 
saturation could be utilized in figuring out ways to 
install more telephones and to increase the use of 
those now in service, we would find the saturation 
point moving along so rapidly that there would be 
little danger of the business ever catching up 
with it. 





A representative of a _ public 
. service commission speakin 
Till the Plant at a recent state Fag 
Falls Down commenting upon what he ob- 
served as a condition in many telephone exchanges, 
said that the policy seemed to do nothing in the 
way of repairs until the plant fell down. While we 
can not believe that this is a policy in any exchange 
nor can we believe that it is general in the tele- 
phone business, anyone driving through rural terri- 
tory and even through towns and cities will see 
enough poorly maintained plants to indicate the 
source of the speaker’s impression. 


Do Nothing 


Perhaps a more accurate statement of the actual 
policy is that only enough work is done to keep the 
plant from falling down. The short-sightedness of 
such a policy is demonstrated every winter when 
storms take down the ramshackle pole lines. As 
the summer approaches its end, the construction 
season should be well along and the fine months of 
the fall can well be used in overhauling the weaker 
lines so that the date of their falling down can be 
postponed indefinitely. 





During the summer recess of 
The Federal . the meanane extra session of the 
—_— national congress, little is 

- heard of the Cousins bill which 
would create a federal commission having jurisdic- 
tion over all communication companies. Further 
activity, however, may be expected as soon as con- 
gress reconvenes in the fall. It is the opinion of 
competent observers the extra session will be so 
occupied with the legislative matter already in hand 
that it will not be able to consider legislation affect- 
ing the communication field. The next congress 
likewise will have little time to give to such matters 
between the time it convenes and the expiration of 
the present radio commission control. It probably 
will make a temporary extension of this control 
rather than attempt to pass a general act in a lim- 
ited time available. 


This does not mean that the matter of a general 
communications commission is dead. The interest 
supporting it are such that the question is likely to 
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be kept alive until some kind of a communications 
act is passed. Whether such an act will provide 
for a transfer of the present powers of the Inter- 
state Commerce Commission and the extension of 
such powers can not be predicted at this early date, 
In general the present control exercised by the 
Interstate Commerce Commission over telephone 
companies has not been burdensome and in some 
ways, particularly in the matter of standardization 
of accounting, it has been a positive benefit. 


Any extension of such control particularly to the 
smaller companies doing an almost exclusively 
intra-state business would likely be disadvanta- 
geous and an unsatisfactory substitute alike to the 
public and the companies for the present control by 
state commissions. 


The future of the telephone industry is likely to 
be profoundly affected by any change in the method 
of public control and the possibilities of such 
change should be carefully studied. The industry 
should keep itself informed of progress in communi- 
cations legislation and should formulate policies 
that can be presented when committee hearings are 
resumed on the Cousins bill and other bills of its 
type which may follow. 





The passing of control of the 
Tri-State Telephone and Tele- 
Telephone ‘ graph Co. into the hands of the 
Consolidation Gary interests was probably 
the outstanding news feature of the telephone busi- 
ness during the past month. For years, the Tri- 
State has been the largest single operating unit of 
the Independent telephone group and it has taken a 
place commensurate with its size in all matters in 
which the Independent group has been interested. 
Its president has long served as a director and offi- 
cer of the United States Independent Telephone 
Association and its department heads have per- 
formed important work in the various divisional 
organizations of the national association. In every 
way, the company has been a worthy representative 
of a great industry. 


An Important 


The Theodore Gary and Co. interests which as- 
sume control of the Tri-State is an organization of 
more than national scope including both operating 
and manufacturing companies among its affiliated 
organizations. It is staffed by a group of able and 
experienced operating executives who likewise have 
contributed much to the industry. The affiliation 
of two outstanding organizations like the Tri-State 
and the Gary interests will mean much to both or- 
ganizations and will be an important contribution 
to the strength of the entire Independent telephone 
industry. 
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Television 


in 


Color 


A Very Strong Article on This Important Subject by \ 
Mr. H. E. Ives, Member of the Technical Staff, Bell Tele- 
~\ phone Laboratories, Shows How This Is Accomplished 


Over two years ago Bell Telephone 
Laboratories demonstrated a practical 
system of television. For the first time 
successful representations of objects at 
rest or in motion were transmitted elec- 
trically—over wires or through the ether 
—for ‘considerable distances. The repro- 
duction of the scene then transmitted was 
in monochrome—the orange-red color of 
the neon lamp. Recent developments of 
the Laboratories, however, have made it 
possible to reproduce scenes with their 
true color values. The appearance of 
reality in the reproduced scene is thus 
greatly enhanced. 

One of the most significant features 
of this new achievement is that it does 
not require completely new apparatus. 
The same light sources, driving motors, 
scanning discs, synchronizing systems, 
and the same type of circuit and method 
of amplification are used as in the mono- 
chromatic system. The only new features 
are the type and arrangements of the 
photo-electric cells at the sending end, 
and the type and arrangements of the 
neon and argon lamps at the receiving 
end. The outstanding contributions that 
have made the present achievement pos- 
sible are a new photo-electric cell, new 
gas cells for reproducing the image, and 
the equipment associated directly with 
them. 

To render the correct tone of colored 
objects, it was necessary to obtain photo- 
electric cells which—like the modern 
orthochromatic or panchromatic plate— 
would be sensitive throughout the visible 
spectrum. This requirement has _ been 
satisfactorily met. Through the work of 
A. R. Olpin and G. R. Stilwell a new 
kind of photoelectric cell has been de- 
veloped, which uses sodium in place of 
potassium. Its active surface is sensi- 
tized by a complicated process using sul- 
phur vapor and oxygen instead of by a 
glow discharge of hydrogen as with the 
former type of cell. 

The response of the new cell to color, 
instead of stopping in the blue-green re- 
gion, continues all the way to the deep 
red. Because the former potassium cells 
were responsive only to the blue end of 
the spectrum, objects of a yellowish 
color appeared darker than they should 
have and the tone of the reproduced scene 
was not quite correct. This disadvan- 
tage applied particularly to persons of 
dark or tanned complexion. When the 
new cells are used in the original tele- 


vision apparatus and with yellow filters— 
similar to those used in photographing 
landscapes in order to make the blue sky 
appear. properly dark—this defect is cor- 
rected and the images assume their cor- 
rect values of light and shade no matter 
what the color of the object or the com- 
plexion of the sitter. It is the availabil- 
ity of the new photo-electric cells which 
makes color television possible by their 
use. 
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The grouping of the colored filters in 
front of the color-sensitive photo-electric 
cells is shown in this perspective sketch 
of the television transmitter. 

The development of color television 
has been greatly simplified by the fact 
that as far as the eye is concerned any 
color may be represented by the proper 
mixture of just three fundamental colors 
—red, green and blue. This fact was 
utilized in the development of color pho- 
tography, and all the research that had 
been done in that field was available as 
background for color television. A host 
of methods of combining the three basic 
colors to form the reproduced image was 
available but, insofar as the sending or 
scanning end is concerned, a method was 
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RED FILTER 


developed which has no counterpart in 
color photography. The method of “beam 
scanning’”—used in the first television 
demonstration*—has been employed. 


*Bell Record, June, 1928, page 325 

To apply this method to color tele- 
vision, three sets of photo-electric cells 
are employed in place of the one set used 
before. Each of these sets is provided 
with color filters made up of sheets of 
colored gelatine. One set has filters of 
an orange-red color which make the cells 
see things as the hypothetical red sensi- 
tive nerves of the retina see them; an- 
other set has yellow-green filters to give 
the green signal, and the third set has 
greenish-blue filters which perform a 
corresponding function for the blue con- 
stituent of vision. The scanning disc and 
the light source are the same as with the 
beam scanning arrangement used in mon- 
ochromatic television. The only differ- 
ence is in the photo-electric cells, and 
thanks to the tri-chromatic nature of 
color vision, it is only necessary to have 
three times the number of cells used pre- 
viously to reproduce all colors. Three 
series of television signals, one for each 
set of cells, are generated instead of one 
and three channels are used for the 
transmission of the television signals. 

The photo-electric cell container, or 
“cage,” has been built in a somewhat 
different form from that used in our first 
demonstration. There three cells were 
used arranged in an inverted “U” in a 
plane in front of the object. In the new 
photo-cell cage twenty-four cells are em- 
ployed, two with “blue” filters, eight with 
“green” filters, and fourteen with “red” 
filters. These numbers are so chosen 
with respect to the relative sensitiveness 
of the cells to different colors that the 
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One semi-transparent mirror reflects red light from the neon tube; one reflects 
green light from one argon tube, and through both mirrors 
passes blue light from the other argon tube. 
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photo electric signals are of abou equal 
for the three colors. The cells are 


banks, one bank in 


of and above the position of the 


value 
placed in three front 


S¢ anned 


object, one bank diagonally to the right, 
and another bank diagonally to the left, 
so that the cells receive light from both 





Side with do 


View of recetvua 
tubes and the box 
same as for the 


ipparatus 
containuig 


origuial 


sides of the object and above. In plac- 
ing the cells they are so distributed by 
color as to give no predominance in any 
direction to any color. In addition large 
sheets of rough pressed glass are set up 
of the cell 
tainers so that the light reflected from the 


well diffused. 


some distance in front con- 


object to the cells is 
The 


color sensitive photo-electric 


Z 


television signals produced the 


cells through 


the color filters are no different electri 
cally from those used in monochromatic 
television Three sets of amplifiers ar 
required, one for each color, and three 
communication channels in place one, 


but the communication channels are ex 
ictly similar to those whi \ us 
vith the same scanning di be c 

For color television the thre images 
must be rece ived in tl eir ippropriats 

lors, and viewed simultaneously and 1 
super positiot The first problem was 
find light sources which, like th é 
lamp previously used, would espond 
vith the requisite fidelit 12 
requency signals of television, and at 
he same time give red, green and blue 
light With such lamy ivailable a d 
cision would have to be made as t V 
the three colors could best be combined 
to form a single image 

Several methods of reception are pos 
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fell Record. M: r nage 
be employed similar to that used for the 
earlier demonstratio1 ut it would c 


instead of a 





images have fall] 


-r similar essen 


wre if cadinets opened ili f Tile ni ) 


mirrors mid fliters a / long 1 


monochroiiatl PeleVisto) streams 


monochromatic he 


tially 


television 


to our method for 


The surface of a disc similar greatly 


to that used at the sending end is viewed, 


and the light from the receiving lamp is 
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Telephone Transmission 


J The Following Very 


Able Article, 


Furnished by Mr. B. 
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Burden of the Lincoln Telephone & Telegraph Company, 
Furnishes Some Interesting Information on This Subject 


General 
The term “transmission” as it 1s used 
in the telephone 
passage of the voice 
ancther via some conducting medium. 


industry refers to the 


from one point to 


Transmission is said to be good or bad 
depending upon the volume of the re- 
ceived sound and the accuracy with which 
voice 


the reproduced represents the 


original. 

It is telephone transmission that the 
subscriber pays for and it is telephone 
transmission by which they generally 
judge the company furnishing them with 
telephone service. 

Competent observers have determined 
that a subscriber’s adverse reaction to any 
deficiency in transmission is much more 
severe than to any other fault to which 
a telephone system may be afflicted. 

A telephone 
plete interruption of service; 
discourtesy on the 


subscriber will excuse com- 
he will in 
some Cases condole 
part of an operator, but many years of 
dealing with the telephone using public 
has taught some of us that the subscriber 
will, as a rule, consider any poor trans- 
mission to which he may be subjected as 
sufficient reason for condemning the en- 
tire system. 

We will not attempt to analyze this 
rather unusual viewpoint of the average 
subscriber but can more profitably devote 
our time to a consideration of ways and 
means of measuring transmission, so that 
faulty transmission complaints will be 


kept at a minimum 


A Unit of Transmission 
In order to measure anything quanti- 
Units 
are merely arbitrary designations for cer- 
tain definite quantities of the thing with 
which we are 


tatively we first must have a unit. 


dealing. For example a 
pound is a unit of weight. 


ed by someone many years ago that the 


It was decid- 


mass which we now know as the pound 
was a convenient amount with which to 
deal and it was therefore given a name 
to identify it, and became an established 
unit. 

In the early days of the telephone art 
it was realized that a unit was needed so 
that the effect of 
mediums upon the voic: 
through them, could be 
terms of the unit. The necessity for set- 
ting up standards of transmission so that 
the service 


various transmitting 
currents passing 


determined in 


rendered would be more or 


less uniform over the country also made 


a suitable unit desirable 


The Mile of Standard Cable Unit 

The first unit selected and which was 
used in both this country and abroad for 
many years, and which is still use to 
some extent, was the “mile of standard 
cable.” 

This unit is represented by one mile of 
No. 19 
characteristics of 88 ohms per mile, and 


gauge cable having electrical 


a capacity of .054 m.f. between the wires 
of the pair. 

\ mile of No. 19 gauge cable was se- 
lected as a umit because of the large 
amount of this type cable in use at the 
time the unit was set up. It was thought 
that it would be a unit which would have 
physical significance to the men in the 
field, and therefore be more usable and 
understandable. 

Before discussing the methods used for 
measuring transmission in terms of the 
“mile of standard cable” let us consider 
the uses to which a unit of transmission 
may be adopted. 

Uses of Transmission Units 

There are three general uses for a unit 
ot transmission, viz: 

1. To express the relative talking ef- 
ficiencies of telephone apparatus in terms 
of the unit. 

No. 12 (.109) iron wire has a talking 
.28 miles of standard cable. 


pets 


For example a circuit mile 


efficiency of 
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Fig. 1 
talking efficiency of the 
various parts of telephone plant is usual- 


This relative 


ly referred to as the “transmission equiv- 


alent.” That is, the “transmission equiv- 
alent” of No. 12 iron wire would be .20 
m.S.c 


2. As a basis for the transmission 


standards that are set up. Transmission 
standards in this country are established 


at 20 m.s.c. for local calls, and 30 miles 


21 


teat of 


oN AO/ 


LEAF 


for toll calls. That is, the overall loss 
on a lecal call should not exceed the loss 
that would normally be experienced in 
talking through 20 miles of No. 19 ga. 
cable, or 30 miles in the case of toll calls. 
Telephone plant engineered on this basis 


should give satisfactory volume under 
normal conditions. 
3. A third use of the unit which 


under either of the 
above uses is the expression of the talk- 
ing efficiency of working lines and appa- 
being determined by 


might not come 


ratus, this value 
measurement. 

Transmission equivalents are important 
factors in the design of new telephone 
plant as they enable the designer to pick 
the proper type wire or cable which will 
best satisfy the constructional require- 
ments and yet be adequate from a trans- 
mission standpoint. 

The writer knows of one specific case 
where a wire chief placed several miles 
of small gauge cable out into the rural 
thinking that his troubles from 
wire maintenance were over, but after he 
had cut the cable into service found that 
many of the subscribers could hardly talk 
through the cable. Had this wire chief 
been familiar with transmission equival- 
24 gauge cable he would not have 
attempted to replace a conducting medium 
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Standard Reference Circuit 


having an equivalent of .28 m.s.c. with 
one having 1.91 m.s.c. per mile. 
Transmission Reference System 
Telephone transmission might be said 
to be a relatitve quantity. That is, we 
usually desire to know what the trans- 
mission under some new or existing con- 
dition would be as compared to some ref- 
erence transmission with which we are 


familiar. For example, a wire chief in a 
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small exchange may never have heard of 
transmission units, or transmission ref- 
erence systems, and yet he has a “sub- 
conscious” reference system of his own. 
When he listens over a line which he is 
testing he observes the transmission as 
being good, poor, bad, etc. His instinctive 
reference system probably consists of 
some telephone connection over which he 
talks quite frequently and which has 
good volume and talks up clearly and 
distinctly. 

Looking back over “wire chief days,” I 
recall that I was inclined to compare and 
gauge all transmission in terms of that 
obtained over my office telephone when 
connected to a telephone in my residence. 
Both were new Western Electric instru- 
ments on a short loop, and I naturally as- 
sumed that this must represent 100% 
talking efficiency, and so accordingly 
judged all other transmission by refer- 
ence to this particular connection. 

A preceding paragraph stated that the 
“Standards” for this country are 20 m.s.c. 
for local and 30 m.s.c. for toll calls. It 
is obvious that these standards are more 
or less vague unless we refer them to 
some reference condition. The engineers 
who established the m.s.c. unit at the 
same time set up or established what was 
known as the “Standard reference sys- 
tem.” This circuit consisted of two West- 
ern Electric subsets (common battery) 
equipped with a No. 122 W. E. receiver 
and a No. 229 W. E. transmitter and a 
No. 20 induction coil. The sets were 
connected together on a zero loss loop 
and fed with 24 volt battery supply 
through a W. E. 25-A repeating coil. The 
volume of transmission or rather the vol- 
ume of the received voice when talking 
over one set and listening over the other 
was said to represent zero loss. Now all 
transmission regardless of the conducting 
medium is referred back to this circuit. 

Fig. 1 shows a standard reference cir- 
cuit connected to an artificial cable box. 
The artificial cable box is merely an ar- 
rangement of resistances and condensers 
which may be cut in and out of circuit 
by switches and which will give the same 
effect as an equivalent number of miles 
of No. 19 gauge cable. To further ex- 
plain the “transmission reference circuit” 
suppose we talk over subset No. 1 to sub- 
set No. 2 with the artificial cable cut out 
of circuit. The received volume in this 
case would be equivalent to zero miles of 
standard cable or stating it differently the 
transmission equivalent of the circuit 
would be zero m.s.c. Now if we connect 
into the circuit between the two subsets 
a mile of artificial cable then the received 
volume on subset No. 2 would be equiva- 
lent to 1 m.s.c., that is, we could say that 
the overall transmission equivalent of the 
artificial cable and the two subsets is 
one m.5s.c. 

Therefore when we talk about the 
transmission equivalent of No. .109 iron 


wire as being .28 m.s.c. we are actually 
stating the effect that a mile of iron wire 
would have if placed in the standard ref- 
erence circuit as compared to the effect 
of a mile of No. 19 gauge cable. 

It is important to grasp the point that 
while a mile of standard cable would 
always be said to have a transmission 
equivalent of 1 m.s.c.; yet if we should 
connect to a mile of standard cable sub- 
sets having efficiencies different from 
those in the standard reference circuit, 
then the overall transmission equivalent 
would be either greater or less than 1 
m.s.c. This would depend upon whether 
the subsets used had a higher or lower 
efficiency than the standard reference 
subsets. 

For example, if we should substitute a 
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Fig. 2—Artificial Cable Boxes 





W. E. No. 323 transmitter to replace the 
No. 229 in the standard reference circuit 
and had one mile of artificial cable cut in 
(see Fig. 3) then the overall transmis- 
sion equivalent of this set up would be 
negative 1.08 m.s.c. That is, the No. 323 
transmitter is 2.08 m.s.c. better than the 
No. 229, hence its substitution in the 
standard reference circuit would give the 
same volume of transmission over 3.08 
m.s.c. as the No. 229 would over 1 m.s.c. 
Artificial Cable Boxes and Talking 
Tests 

There are two ways by which the rela- 

tive transmitting efficiency of a line or 
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with a variable number of the standard 
units. 

The latter method will be discussed 
here as mathematical treatment is not 
One of 
the early methods of transmission testing 


feasible for general purposes. 


which is still used to some extent was 
an arrangement similar to that shown in 
figure three, except that the line or ap- 
paratus under test was arranged to be cut 
into circuit in place of the artificial cable 
by means of double pole switches. 

In this set up, which we will classify 
as the “voice method” to distinguish it 
from other methods which we will de- 
scribe, the efficiency of the circuit under 
test is determined by balancing it against 
a variable artificial standard cable. This 
is accomplished by having two testers, 
one to talk and one to listen. Tester A 
talks into his subset and alternately 
throws his set back and forth between 
the artificial cable and the circuit under 
test. Tester B, who is located in an ad- 
jacent room throws his switch at the 
same time as Tester A and alternately 
listens on the artificial and the circuit un- 
der test, noting the difference in the vol- 
ume received over each circuit. Tester A 
next cuts artificial cable in or out of 
circuit until the volume over the two cir- 
cuits is the same. When a balance of 
the received volume is obtained, then the 
transmission equivalent of the circuit un- 
der test may be read directly from the 
artificial cable box by noting the number 
of miles of cable cut in. 

Early Artificial Cable Boxes 

The early test sets of this type were 
composed of one- two- four- and eight- 
mile units of artificial cable and by means 
of switches (see Fig. 2) the number of 
miles of cable in series with the in and 
out binding posts could be varied in one 
(1) mile steps. 

Voice testing is both slow and laborious 
and requires considerable care in observ- 
ing and balancing if accurate results are 
to-be obtained. Where only a few lines 
are to be tested or measured and where a 
small organization is involved this method 
serves as a cheap and sufficiently accurate 
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Fig. 3—Ear Balance Transmission Test 


piece of apparatus may be determined, 
viz: By mathematical computations or by 
comparison of the lines or apparatus 


means of measurement, but with the larg- 
er companies having a great number of 
lines and offices to check some more rapid 
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and accurate method is desirable. The 
larger companies realizing this some 
years back perfected a transmission meas- 
using set which worked on somewhat dif- 
ferent principles than the set described 
above. The new method, which will be 
described later, replaced the use of the 
yoice with an alternating current of con- 
stant frequency. 

Voice testing, however, is still the best 
method for testing transmitters as there 
is a tendency for transmitters to pack and 
give inaccurate measurements when they 
are driven by a constant frequency acous- 
tic generator, i.e., by placing a receiver 
connected to a source of oscillating cur- 
rent in front of the transmitter to be 
tested. 

When voice testing is used, the fol- 
lowing points should be observed: 

1. The tester at the transmitting end 
must maintain the same voice level all 
during the test. 

2. The lips should remain a fixed dis- 
tance from the transmitter when talking. 
The 800 Cycle Mile 
The “mile of standard cable unit” as 
used in connection with voice testing has 
several disadvantages. In the first place 
it requires two testers, one to talk and 
one to listen. Then it is impractical to 
maintain a constant sound input to the 
transmitter as the tester’s voice will vary 
somewhat and a shift in position before 
the transmitter may bring about a con- 
siderable change in the transmitter 

output. 

Another equally important disadvan- 
tage of the “mile of standard cable” unit 
is its variation with frequency. Being 
composed of a capacity and resistance net- 
work, it is apparent that the higher fre- 
quencies would be attenuated more than 
the low in passing through an artificial 
m.s.c. Measuring set. 

This “distorting” effect was not par- 
ticularly objectionable when testing was 
done by voice, but as the use of voice 
testing was abandoned in favor of con- 
stant frequency drivers, it became appar- 
ent that a new unit was needed. This 
point will be made clear by considering 
the following comparison. 

Attenuation of 1 Mile Standard Cable 

Voice Frequency—1l m.s.c. 

200 Cycles—.51 m.s.c. 

800 Cycles—1.01 m.s.c. 

In consideration of these disadvantages 
it was felt that a new unit should be 
set up. 

In selecting a new unit for transmission 
measurements, it was desirable to adopt 
one which would not be materially dif- 
ferent in effect on transmission from the 
old m.s.c. unit which has been in use for 
many years. The unit selected was 
named the “800 cycle mile” and was ap- 
proximately the same in effect on trans- 
mission as the old m.s.c. You will note 
that in the above comparison of the at- 
tenuation of a mz.s.c. at different fre- 


quencies that the attenuation at 800 cycles 
is 1.01 m.s.c., that is 800 cycles represents 
approximately the effect of the voice. 

The “800 cycle mile” unit is technically 
defined as the attenuation of 1 mile of 
standard 19 gauge cable to an alternating 
current of 800 cycles. 

Constant Frequency Measuring Sets 

At the same time the “800 cycle mile” 
came into use as a unit, the old artificial 
cable measuring box was replaced by a 
new measuring set known as the 1-A 
Transmission Measuring Set (W. E. 
manufacture). The new set was de- 
signed for a constant frequency drive in- 
stead of voice and was calibrated in “800 
cycle miles.” The range of this set was 
56 miles in ™% mile steps. 

Fig. 3 shows the schematic wiring of 
the 1-A set. Essentially it consists of 
two legs or branches which are bridged 
together at one end. An alternating cur- 
rent source is connected across this 
bridged point so as to impress the same 
a. c. potential across both branches. One 
of the branches has connected in it a vari- 
able shunt and series resistance network, 
the operating dial of which is calibrated 
to read in “800 cycle miles.” The other 
branch is wired to terminals to which the 
line or apparatus under test may be con- 
nected. By means of a double pole double 
throw switch, a receiver may be thrown 
rapidly from one branch to the other. 

In operation the circuit to be measured 
is connected to leg No. 1 and a source 
of 800 cycle a. c. to terminals marked 
a. c. input. The tester then listens on first 
one leg and then the other and adjusts 
the receiver shunt until the volume re- 
sponse in the two branches are exactly 


* equal. 


The transmission equivalent may then 
be read directly from the calibrated dial 
in terms of “800 cycle miles.” The re- 
ceiver and condenser are interchanged 
for the 200 ohm resistance when throw- 
ing from one leg to the other. This is 
necessary in order to keep the load on 
the two legs the same regardless of the 
position of the receiver. The combina- 
tion of receiver and condenser are ap- 
proximately equal in impedance to the 
200 ohm resistance. 

The resistances marked X are variable 
in three steps by means of switching keys 
and are necessary in order to match the 
impedance of the test set to that of the 
line under test. Lines or apparatus are 
classified as low, medium, or high im- 
pedance. Open wire and non-loaded cable 
fall into the low impedance class, while 
medium and heavy loaded cable fall into 
the low impedance class, while medium 
and heavy loaded cable fall into the 
other two classes. 

This impedance match between the 
measuring set and circuits is necessary 
to avoid losses due to reflection effects 
which would not give the correct equiv- 
alent of the circuit under test. 
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The variable resistance marked a. c. 
control is used to vary the potential 
applied to the two branches, to an 
amount best suited to the tester’s ear. It 
should be appreciated that a variation in 
the magnitude of the a. c. potential im- 
pressed across the two branches will not 
affect the measurement as the potential 
across both branches is identical, and the 
test being a relative one, the answer will 
be the same regardless of input. This 
adjustment is made to suit the tester’s 
ear. 

Uses of 1-A Transmission Measuring 
Set 

The 1-A set is used for making trans- 
mission measurements of central office 
apparatus, toll lines, inter-office trunks, 
and, in some cases, subscribers’ lines. 
This method of transmission measure- 
ment is referred to as the “ear balance 
method.” 

In toll or trunk testing it is necessary 
to loop the distant end of the circuit to 
be tested back to the office from which 
the test is being made by means of a 
second circuit. If the circuits used are 
both of the same gauge conductor, then 
the measured reading will need to be 
divided by two to give the average equiv- 
alent of each circuit. If the exact equiv- 
alent of one of the circuits is required, 
then it is necessary to utilize a third 
circuit. The circuit under test is looped 
back first over one of the auxiliary cir- 
cuits and then the other. Then by means 
of the well-known “triangulation” for- 
mula, the exact equivalent of the desired 
circuit can be obtained. 

(Concluded in September issue.) 


Company Fails to Exercise Pur- 
chase Option 

The proposed sale of 10,000 shares of 
the common stock of the United Tele- 
phone Company, of Bellefontaine, Ohio, 
was not completed at the postponed da-e, 
July 1, set. 

At the meeting of the Board of Direc- 
tors of the United Telephone Company 
no action was taken by the Board regard- 
ing the matter. 


Consolidated Absorbed by Bell 
Phone System 
(Danville, Ill., Gazette) 

The Consolidated Telephone Co. has 
been taken over by the Bell Telephone 
system, on an order approved by the Pub- 
lic Service Commission. Six other tele- 
phone systems in the state also were 
taken over by the big company, the 
switchboards being located at Michigan 
City, Columbus, Martinsville, Clinton, 
Bloomfield and Rockville. Jere West of 
Crawfordsville, new member of the com- 
mission, wrote the order, while Frank T. 
Singleton of Martinsville, who is slated 
to retire, dissented from the action of the 
majority of the Commission. 
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Wiper and Bank Assembly. 

The previous chapter described some 
of the possible ways of changing elec 
trical impulses into mechanical motion. 
The motion of the ratchet wheel is in a 
rotary direction. The motor magnet 
therefore can be called the rotary mag- 
net. On the same shaft with the ratchet 
wheel we can mount springs insulated 
from the shaft, but securely bolted to it, 
so that the springs turn in step with the 


ratchet wheel. 


Contact 





Ratchet 





Contact 
Normal 








In Fig. 244 we have the side view, 
and cross section view of a typical 
spring assembly on a rotary shaft. There 
is also a set of 24 short pieces of metal 
set in a half circle and numbered. These 
are contacts, and are set between insu- 
lating material, and clamped between 
metal half circles. This forms what is 
termed a contact bank. 
Normal Contact. 

Looking at the left hand drawing, it 
will be noted that the two outside springs 
are called wiper springs or commonly 
Between the lower end of 


just wipers. 


the wiper tips is shown the normal con- 


tact This contact is formed of two 
pieces ¢ t phosphor bronze and extends 
upward almost to the shaft. The tips of 


the normal contact are curved outward, 
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and press against the inner surface of the 
wipers. The part of the wipers where 
the normal contacts press is in the form 
of a circle as will be noted from the 
right hand drawing. The normal contact 
springs will therefore always be in con- 
tact with the inner circle surface of the 
wipers regardless of the position of the 
wipers in the circle of its rotation. 
Therefore if the tips of the wiper are 
resting on any contact (5 for example) 


+ 


the normal contact will still be in centact 


Ratchet 





with the wiper springs. The wiping mo 
tion of the normal contact against the 
wipers will keep the contact clean. 
There must however be a_ proper 
amount of outward tension placed on the 
tips of the normal contact springs. There 
is also tension of one wiper tip against 
its mate. If the one wiper spring is 
moved outward at the tip, its mate should 
follow it at least 14”. This follow of 


the springs must be equal. That is if the 


1 


right hand wiper tip moved to the 
right, the left hand wiper tip must fol 
low it 4%”. If the left hand wiper tip is 
moved to the left, the right hand wiper 
tip must follow it 14” also. The follow 
up in each case should be the same 

It will be noticed that the end of th 


wiper marked “X” will pass over all the 


Circuit Arrangements Discussed in This Article 


bank contacts while the ratchet wheel 
makes one half revolution. The other 
end of the wiper springs will make cop- 
tact with the bank contacts during the 
other half of the revolution 

When the wipers are in the normal po- 
sition the wiper tips are clear of all con- 
tacts except the normal contact. Any 
other position of the wipers would be 
called an off normal position. 


the pawl, front and 
h 


The adjustment 
back stops must be such that the tips of 
the wiper springs will always cover the 
bank contact when the wheel is not in 
of the tooth of the 
ratchet wheel must be such that. the 


motion. The lengt! 


wiper springs will have the same relation 
to every contact, tor every position of 
the ratchet wheel. There will be twice 
as many teeth in the ratchet wheel as 
there are bank contacts. 

Impulse Relay Set. 

In Fig. 245 is shown the circuit of the 
relay set required to operate the rotary 
The relays and rotary magnet 
are designed to operate from 12 volt bat- 


magnet. 


tery. The current flow from this battery 
through the line or “A” relay will be 80 
mil amperes. The resistance of the line 
and the telephone will reduce this cur- 
rent flow, so that if “A” is held op- 
erated for a long time, the coils would 
not overheat. 

It is customary to letter the relays as 
shown in Fig 245, and the “A” relay is 
commonly mentioned when the line or 
impulse relay is meant. The “A” relay is 
a quick pull up and quick release as it 
must respond quickly to the impulses sent 
from the calling device shown in the 
same drawing. The shunt springs are 
omitted from the calling device in this 
drawing for simplicity. 

“B” relay. This 
is a slow release relay as designated 
by the shaded portion of the core. This 


The next relay is 


marking indicates the slug is on the 
end of the core away from the armature. 
The marking for the s on the opposite 
end will be shown when we have occa- 
sion to use such a rela The resistance 
the “B” relay is 125 ohms. This will 
allow 60 millamperes of current to flow. 
This amount of current will not ovef- 
heat the coils when operated for a long 
time 
Impulsing. 

When the circuit to “A” 
irmature pulls in. Springs 1 and 2 make 
for the 


is closed, its 


contact and complete the circuit 
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battery to flow from relay “B” to Pos. 
battery or ground. Relay “B” will then 
pull up its armature. A circuit can now 
be traced from negative battery through 
the 8 ohm rotary magnet, make contact 
of springs 1 and 2 relay “B” to the 
break contact of “A” spring No. 3. But 
there is no contact here as “A” is op- 
erated. 
Now let “A” release for a part of a 
second. Then the battery will flow from 
the rotary magnet to ground at “A” 
springs 2 and 3 now in contact. This 
will pull up the rotary magnet once. 
Then “A” closes again and breaks the 
circuit to the rotary magnet and it re- 
leases. The slow release feature of “B” 
prevents it from dropping out when “A” 
is open during the impulse period. There- 
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wipers have been driven say to contact 
5 of the bank. Then the line to “A” is 
opened. “A” will release and break the 
circuit to “B.” After a slight delay “B” 
also will release. Now a circuit can be 
traced from the negative battery of the 
rotary magnet through normal contact 
(2 and 3 of relay “B”), through the in- 
terrupter springs of the rotary magnet to 
the normal contact of the bank, through 
the normal contact spring tips, to the 
wiper spring, to contact No. 5 of the bank 
to ground or positive battery. This will 
pull up the rotary magnet. As soon as 
the rotary is pulled up full the interrupter 
springs opened by the rotary armature 
will open this circuit and the rotary ar- 
mature will release. The wipers now 
stand on contact No. 6. But this is also 
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Set of Impulse Relays with Rotary Magnet 
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Contact Bank 








fore relay “A” may open and close rap- 
idly in step with the impulses from the 
calling device, and “B” will hold the cir- 
cuit to the rotary magnet. 

The calling device must open “A” long 
enough to allow the rotary magnet to be- 
come fully saturated, so that it will make 
its full stroke and allow the pawl and 
dog action to operate the ratchet wheel 
one tooth. If the length of time is too 
short the rotary magnet will not operate 
the full stroke, with the result that the 
ratchet wheel will turn the length of part 
of a tooth and drop back again. The 
wipers of course will then drop back on 
the same contact. This may be termed 
a weak impulse. On the other hand if 
the length of time “A” remains open is 
too long the release time of the “B” re- 
lay will be increased, and “B” will drop 
out between impulses. If “B” drops out, 
of course the circuit to the rotary mag- 
net is opened, and the rotary motion is 
again spoiled. Therefore there must be 
a correct division of time between the 
operate and non-operate periods of the 
“A” relay when the impulses are being 
sent from the calling device. The shape 
of the cam wheel largely determines this 
division of time. 

The bank contacts are shown grounded, 
with the exception of the contacts 10 and 
20. Let us first consider the effect with 
these two contacts also grounded. The 


grounded and the operation is repeated 
until passing from contact to contact the 
wipers are driven clear of the grounded 
contacts, and rest on the normal contact 
again. 

If we wish to drive the wiper to con- 
tact 7 we send 7 impulses from the call- 
ing device. But the calling device can 
only send 10 impulses at a time. There- 
fore to stop on contact 17 we would have 
to first send 10 impulses, and then again 
another 7 impulses. The directory list- 
ing of a telephone connected to contact 
No. 17 would then read No. 07. 

Connector Switch. 

In Fig. 247 we have a circuit of a con- 
nector for a 12 volt telephone exchange. 
This type of equipment is used for small 
isolated plants where only a limited num- 
ber of telephones is required. This sys- 
tem has a possible capacity for 22 tele- 
phones. 

The rotary magnet shaft is equipped 
with four sets of wipers, each set of 
course insulated from the other on the 
shaft. Then there are four sets of banks, 
one for each wiper, mounted on a com- 
mon framework so that the banks and 
the wipers are properly in line as, for ex- 
ample, the left hand arrangement in Fig. 
244. 

The upper bank in Fig. 247 is called 
the negative bank, the lower one the posi- 
tive bank. Then there are two other 


2 


Vv 


banks called the private 1 and private 
2 or Pl and P2, respectively. The pur- 
pose of the negative and positive banks 
is to make the actual connection to the 
telephone called, while the P1 is to re- 
turn the shaft to its normal position 
from any contact, and P2 is to test the 
calling line for a busy condition, and 
also to busy a line when in use. 

There are 4 relays and the rotary mag- 
net and wipers for each telephone. There- 
fore 22 telephones would have 22 of such 
sets of equipment. The use of this 
equipment for each telephone. makes it 
rather expensive so that only on small 
systems would this system be employed. 

The Telephone. 

The arrangement of the telephone is 
different to the ordinary type. There is 
the transmitter receiver and bell, with 
the calling device and hook switch. There 
is also added a push button for ringing. 
The one shunt spring of the calling de- 
vice is grounded as well as one spring 
of the push button. The bell ringer 
coils are also taken to ground from the 
hook switch. The bell coils are not 
shown in the drawing due to lack of 
space. The ground to the telephone may 
be made to a water pipe or radiator, or 
if not too far from the switchboard can 
be wired from the terminal of the switch- 
board with three conductor wire. 

The calling telephone and the relay and 
wiper equipment shown in Fig. 247 then 
are wired as one piece of apparatus. The 
called telephone is shown by the dotted 
lines at the right of the drawing. The 
calling telephone is No. 15 or rather No. 
05 since 10 impulses are required to step 
the wipers around 10 steps. 

Relay Equipment. 

The relay equipment may be mounted 
separate from the rotary magnet and 
wiper and bank apparatus, or may be in- 
cluded on the one mounting. In Fig. 246 
the battery feed to the telephone was 
supplied through a double wound relay 
“A”. In Fig 247 the battery feed to the 
telephone is supplied through two equal 
impedance relays A and C. Relay “A” 
is the negative relay and relay “C” is 
positive. When the receiver at telephone 
05 is removed therefore battery will flow 
from negative battery through relay 
“A.” over the line through the impulse 
springs of the calling device, through 
transmitter and receiver in series, through 
push button and hook switch make con- 
tacts to ground through winding of re- 
lay “C.” Relay “A” pulls up and closes 
the circuit to relay “B.” 

Relay “B” pulls up and prepares a cir- 
cuit from negative battery at the rotary 
magnet through contact (1 and 2 of B), 
through normal contact (3-4 of “D”), 
back to the No. 3 spring of relay A. This 
spring is now dead since “A” is operated 

Relay “C” is also operated, and closes 
a circuit for the busy test from ground 
at the busy test induction coil, through 
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Jamestown Telephone Corporation, 
Jamestown, N. Y., Which Company 
Recently Announced Its Adoption of 
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When the Jamestown Telephone Corporation of Jamestown, N. Y., 
placed orders with Automatic Electric Inc. for the conversion of its 
entire telephone system to Strowger Automatic Dial operation, the 
plans which were made included the modernization of the complete 
plant. Under the far-sighted direction of John H. Wright, vice president 
and general manager of the company, only the best and most modern 
telephone equipment has been selected for this purpose. 


Thoroughly in line with this policy has been the Jamestown T ele- 
phone Corporation's selection of Automatic Electric Inc. to furnish and 
install complete the 24-position toll board to be placed in the new 
building, together with all special desks for auxiliary services. This 
company, as well as converting hundreds of exchanges throughout the 
world to Strowger Automatic Dial operation, has also furnished and 
installed many toll boards, the newer ones incorporating C. L. R. and 
other up-to-date service features, and embodying everything that is 
best in both construction and materials. 


All of the many advantages which result from thorough coordination 
and unified engineering will accrue to the Jamestown Telephone Cor- 
poration in the efficient and economical operation of its entire network 
in the years to come. 


Automatic Electric Inc. 


Manufacturers of 
STROWGER AUTOMATIC DIAL TELEPHONE AND SIGNALING SYSTEMS 
Factory and General Offices: 1033 West Van Buren Street, Chicago, U.S. A. 
Sales and Service Offices in All Principal Cities 
EXPORT DISTRIBUTORS 
Automatic Telephones, Ltd., Sydney 


Independent Sales and Engineering Co., Ltd., Vancouver 
‘ The Automatic Electric Company, Ltd., Chicago 


ASSOCIATED COMPANIES 


For Australasia 
For Canada 
Elsewhere 


American Electric Company, Inc. ‘ " ‘ s Chicago 
International Automatic Telephone Company, Ltd. . * ° . - ° London 
Automatic Telephone Manufacturing Company, Ltd. Liverpool 
The New Antwerp Telephone & Electrical Works Antwerp 

‘ 
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the make contacts (4 and 5 of C), 
through the 250 ohm winding of “D,” 
through normal contacts (8 and 9 of 
“D”") to the wiper P2. But 
P2 is standing on its 


wiper 
normal contact 
which leaves the wiper dead. 


Then 


over 


The calling device is operated. 
battery from relay “A” will flow 


the negative line to the calling device. 


TELEPHONE ENGINEER 


ground through 
This 


closes contacts (4 and 5 of C) and opens 


the battery now flows t 
relay “( which pulls up again 
up contacts (2 and 3 of C), leaving the 
generator circuit open. 
Busy Test. 
Now a circuit can be traced from the 


ground at the busy test induction coil, 


through make contacts (4 and 5 of C), 
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3ut the shunt springs are now closed, so through the 250 ohm winding of relay 


back 
ground, and 


that battery will flow over the 
lowest resistance path to 
there will be practically no current flow- 
ing through relay “C” winding _ to 
Relay “C” 
current to hold its armature operated, re- 
leases. When “C” 


the busy test but a circuit from the ring- 


ground. not receiving enough 


releases it cuts off 


ing generator is completed through make 
A”), through 


contacts (4 and 5 of relay 
normal contacts (2 and 3 of C) to con- 
But “D” is not op- 


erated yet so that contact 5 is dead. The 


tact 5 of relay “D.” 


impulse springs of the calling device are 


operating say Figure “O” or sending 10 


impulses. This will drive the wipers on 
to contact 10 of the banks. But these 
contacts are left dead on the negative 
‘2 


these 


and positive banks, also on the 


bank. Therefore the wipers of 
banks do not complete any circuit, and 
no change takes place in the relay cir 
cuits. Then the next digit “5” is op 
erated, and the wipers are driven on to 
contact No. 05. This is the number 


the telephone that is calling which will 
of course be the same as though it were 
busy Now there is a wire connected 
to the P2 contact No. 05 which 1s called 
the private normal and leads back to the 
No. 5 contact of the “B” relay of the line 
Relay “B” will be op- 


fails to fall back while 


that is calling. 
erated since it 
relay “A” is impulsing, therefore contact 
(5 of the relay B) will be grounded. As 
soon as the impulses cease, the ground 


is removed from the calling device, and 


“D,” through normal contacts (8 and 9 
of D) to P2 wiper which is grounded 
over No. 05 contact back to ground at 
There is 


relay “B,” which is operated. 


no battery Howing through the winding 
of “D” at this time, and the high fre- 
quency busy current is too weak to cause 


Now 


there is a second 500 ohm winding on 


the armature of “D” to operate. 


relay “D,” which would naturally have a 
relatively greater number of turns than 


the 250 ohm winding. Therefore we 
have the requirements of a step up trans- 
former. The 250 ohm winding induces 
a current in the 500 ohm winding. The 
lower end of the 500 ohm winding is con- 
nected to wiper P-1, which being in the 
off normal position resting on contact 05 
will be grounded. A circuit can there- 
fore be traced from ground at P-1 back 


through the 500 ohm winding of relay 
“D” through normal contacts (1 and 2 


f D), through the 2,000 ohm non-indu 
tive resistance, through the 2 M. F. con- 
densers, through the calling telephone 
vith its receiver, back to ground at relay 


“C” windings. This sets up a busy tone 


in the receiver of the called telephone 


[he subscriber therefore will hang up 


ne receiver As soon as the 
replaced, relays “A,” “B” and “C” all 


Now all the contacts of bank 


P-1 are grounded, except the normal con 


release, 


tact. Therefore a circuit will be com- 
pleted from ground to P-1 through the 
rotary impulse springs of the rotary mag- 


> 


net, through normal contacts (2 and 3 of 


\ No. 8 
B ’ through the Ota 2 nega- 
tive battery, bringing int ffect the 
buzzer action which will the 
wipers to normal. 
Ringing. 

If we should now call In O8. 
The operation of the “A,” ° ind “> 
relays will be the same a But 
wiper P2 is now on conta &. This 
contact is connected throug 2») ohm 
resisiance to negative patter milar 
esistance al ilso be see g, 247 
connected to No. 6 contact of relay “— 
The called telephone will have set of 
relays the same as the calling telephone, 
therefore the resistance onnected to Ne 
OS as shown by the dotted lu will be 
connected to the No ) ntact I the 
“B” relay of the ille tele relay 

As soon as wiper P2 hits ntact No, 
OS negative battery vill ti back 
through the 250 ohm _  resistai ver 
viper P2, through normal ntacts (8 
ind 9 of “D”), through 290 ohm 
winding of “D” through mak ntacts 
(4 and 5 of C) to ground at the busy 
test induction § coil Enoug!] urrent 
passes through the 250 ohm winding of 
“DPD” to close contacts 1 an t relay 
“DD.” This is by the way a ma ve fore 
break spring assembly Now battery 
flows from the rotary magnet through 


(1 and 2 of B) 
through make contacts (1 and 3 of D) 


the make contacts 


through the 500 ohm winding of relay 
“D” to ground at wiper Pl which being 
Now the direc- 


tion of the current flow through the two 


off normal is grounded 

windings of the relay “D"” must be in the 
same direction so that both coils will set 
up a field in the same direction. This 
brings the magnet of relay “D” to full 
strength. If one winding was reversed 


it would oppose the pull of the other 


winding But both windings pull to- 

gether and operate the armature of relay 

7 - 
Relay D. 

Relay “D” can be called the cut through 


relay. It performs the following duties: 
1. Cuts through negative wiper through 


contacts (1 and 2 oft C) ind c ympletes 
the talking circuit through the 2 M. F. 
condenser 

>? Cuts through positive 1 ver 


+ 1 1 
positive line to telephons 


3. Grounds the private norma r the 
P2 contact of line 05 through the make 
ntacts of relay “B” (4-5 
4. Cuts through wiper P2 
5. Opens the rotary magnet 
relay “A” so that no further impulses 
in be sent from the i g ( 
6. Prepares the circuit tf I 
action of the r ita magi Cds 
7. Cuts off the busy at contact (8 and 
9 relay D) so that no tone is heard dur- 


ing conversation. 


When the 


calling subscribe 
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the call, and no busy test is received, 
then he presses the push button to ring. 
The push button has a make _ before 
break contact arrangement, so that the 
line is not opened when the springs are 
pressed. This places a ground on the 
negative line and opens up the positive 
line and allows the “C” relay to drop 
out. When “C” releases, it completes the 
ringing circuit from generator through 
make contacts (4 and 5 of A), through 
normal contacts (2 and 3 of C), through 
make contacts (5 and 6 of D) over the 
positive line of the called line to the 
ringer at the called telephone connected 
through its hook switch in normal posi- 
tion. There will also be a path for the 
ringing current through the winding of 
the “C” relay causing it to operate with 
the ringing current. Since all the other 
relays of the called line are in a nermal 
position the operation of the called “C” 
relay does not cause any other operation. 
The resistance of the relay “C” and the 
ringer of the called telephone would 
naturally be about the same. 

When the wipers are in rotation, only 
wiper P1 is connected, the others are all 
dead. This prevents any disturbance on 
the other lines as the wiper passes over 
them. The wiper tips must of course not 
touch two adjacent contacts at the same 
time else these two lines would be 
crossed. 

Talking Position. 

A simplified circuit showing the actual 
talking position of two lines while con- 
nected. It will be noted that we have 
quite a common arrangement, with 4 
impedances supplying battery for talking, 


with the two lines connected with a 2 
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M. F. condenser in each side of the cir- 
cuit. This is similar to a condenser 
coupled common battery cord circuit. 

For a better understanding of the cir- 
cuits shown, the student is advised to 
try and draw the circuit. Commence 
with the “A” and “B” impulse relay set, 
as these will be found in practically 
every type of switch to be studied. 

Sparking. 

Sparking caused by the heavy current 
flow in the rotary magnet is prevented 
by the use of % M. F. condenser con- 
nected to ground or positive battery. 

In 1880 there were 2.100 Bell  tele- 
phones in service in Canada. Now there 


are more than 725,000 
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Tri-State Telephone & Telepraph Company 
Sold to Theodore Gary & Company 


Transfer of a majority of the com- 
mon stock of the Tri-State Telephone & 
Telegraph company of St. Paul, Minn., 
together with the Dakota Central Tele- 
phone company and other properties of 
the Tri-State group, to Theodore Gary & 
Company of Kansas City, was announced 
during July. Some 165,000 stations are 
represented in this transfer, and puts the 
Theodore Gary organization second only 
to the American Telephone & Telegraph 
company in size and importance. It is 
understood that the purchase of these 
properties represents a sum above $20,- 
000,000.00 

The Tri-State Telephone & Telegraph 
company is one of the largest Indepen- 
dent organizations in the industry and its 
management under the guidance of Geo. 


Wright Metal, Inc., Lands Half- 
Million Dollar Contract 


Wright Metal, Inc., of Jamestown, N. 
Y., of whom John H. Wright is presi- 
dent, recently secured the largest order 
for metal partitions ever placed for a 
single building. Last year Mr. Wright, 
who is also president of the Jamestown 
Telephone Corporation, organized the 
Wright Metal, Inc., for the manufacture 
and sale of adjustable metal partitions for 
office buildings, factories and stores, and 
his hundreds of friends throughout the 
telephone industry will be interested to 
learn of the manner in which the new 
concern is being put over. 

The following news item from New 
York city tells the story: 

New York.—The contract for the office 
metal partitions in the Lincoln Building 
now under construction at Forty-second 
Street and Madison Avenue was awarded 
today to Wright Metal Inc. of James- 
town. The Lincoln Building contract is 
regarded by manufacturers as the largest 
single order for high-grade metal parti- 
tions ever awarded in the history of mod- 
ern office building construction. Wright 
Metal Inc. will install all of the partitions 
in the entire building, a final total of 
several miles, at a total cost of upward 
of a half million dollars. 

At the offices of Wright Metal Inc., 
in this city it was stated yesterday that 
the Lincoln Building award to the local 
company brought to a close a competi- 
tion of several months which was par- 
ticipated in by practically every metal 
partition manufacturer in the United 
States. The company feels that its suc- 
cess in being chosen for the work was 
due entirely to the complete interchange- 
ability of its partition and to the superior 
workmanship shown in the construction 


W. Robinson has put it in the front 
ranks of successful telephone properties. 

Theodore Gary & Company has been 
operating telephone properties for many 
years, and has acquired large holdings 
throughout the United States, Canada 
and other countries. They own a ma- 
jority of the telephones in the Province of 
British Columbia, among their proper- 
ties there is the British Columbia Tele- 
phone company. Other holdings are in 
South America and other parts of the 
world. 

The Gary interests are large manufac- 
turers of telephone equipment, among 
these the Automatic Electric company 
and the American Electric company, 
both of Chicago, besides factories in 
European countries. 


of the typical office partition that was set 
up in New York for examination by the 
Lincoln Building owners. The local 
company also feels that its success is a 
signal victory for Jamestown’s metal 
manufacturing plants. 

The Lincoln Building is a 53-story 
office building towering 678 feet above 
the street and extending from Forty-sec- 
ond to Forty-first streets. Its 53 floors 
will require thirty elevators. 

The Wright Company, in connection 
with the Lincoln Building award, also se- 
cured the contract for all of the metal 
partitions for the new Columbia Broad- 
casting Building at Fifty-second Street 
and Madison Avenue. The Columbia 
Building is of eighteen stories, approxi- 
mately 250 by 150 feet. It is to house 
the Columbia broadcasting studios and 
offices and other tenants. 

In addition to these two New York 
City awards the Wright company has re- 
cently been awarded the contracts for 
two large installations in Glens Falls and 
Elmira. The Glens Falls Insurance Com- 
pany is doubling the size of its present 
office building and the entire building will 
have Wright interchangeable partitions. 
The initial order is for $20,000. 

In Elmira the Wright company is in- 
stalling both metal partitions and metal 
doors throughout the entire office building 
of the Eclipse Machine Company, one of 
the many General Motors plants. 


The city of London now has 138 tele- 
phone exchanges, as compared to 120 a 
year ago. 

The opening of an aerial telephone line 
between Roumania and Hungary provides 
the first telephone service between those 
countries since the World War. 
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HAVING EXTRA FUSES HANDY. 


When one of the fuses on the power 
rack, 


switchboard or other main circuit of an 


switchboard feeding the relay 


exchange is blown, every minute saved 


in replacing it counts. A man does not 
to spend several minutes looking 
locker to find the 


to get one of the right size 


want 


through a fuses and 
In an ex- 
worked recently, I 


change where | saw 


an idea that seemed to be the most con- 
for having 
needed. A 


clips 


venient scheme fuses ready 


when they are number of 


extra fuse were obtained and 


mounted on a board which was mounted 
on the wall within reach of the power 
used 


The 


and 


board. Two fuses of each size 


were placed in the proper clips. 


board was stencilled “Extra Fuses” 


the proper capacity was. sten- 


cilled When a 
fuse blows, one is taken from the clips 


ampere 
under each fuse clip. 
and is put in place of the blown fuse. 
The blown fuse is then disposed of and 
a new fuse is placed in the clips on the 
board of rextra fuses to be ready when 
it is needed next. Contributed by C. A. 
Foster. 


A USE FOR OLD INDUCTION 
COILS. 


In placing an order for some telephone 
material sometime ago I asked the sales- 
man if his company carried small gauge 


bare tinned wire that could be used to 
wrap and hold together the tinsel of 
switchboard cords. He stated that he 


thought his company carried such a wire 
but suggested that I use instead the wire 
off of a defective induction coil. 

I gave the matter little more thought 
until today when I was examining a coil 
which had a “short” between the primary 
and secondary windings. It was then 
noticed that the wire was just the thing 
I had been wanting, being a tinned wire 
of the proper size which only needed to 
have the insulation slipped off. 

Possibly a lot of fellows in the plant 
end of the game have known this a long 
time and then there may be some who 
do not need any bare tinned wire of that 
size; but if they do my advise is to stop 
throwing away these old defective coils 


and start using the bared wire for any 


purpose for which it may be needed. 


Contributed by Ernest Womack. 
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SOME TROPICAL TELEPHONE 
EXPERIENCES. 

Major Mck. Saltz 
man, retired, former Chief Signal Officer 
of the U. S. 
member of the 


General Charles 


Army and, at present, a 
Radio Commission, gave 
an interesting talk on his army telephone 
work at Pioneers’ meeting at the Willard 
Hotel, in Washington, according to the 
Transmitter, the employers’ magazine of 
the Chesapeake & 
Co. 

About a 


Islands became a U. S. 


Potomac Telephone 


vear aiter the Philippine 


possession, an in 


surrection of natives took place. Prior 
to this insurrection the Army Signal 
Corps had built a telephone and _ tele 


graph system throughout the islands and 
had laid submarine cables connecting se\ 
eral of the larger islands 

It was a difficult and dangerous under 
build 


that country, especially in the 


taking to and maintain lines in 


southern 


group of islands where the Moros and 
other people of the Malay type live. The 
Moros never lost an opportunity of cut- 


ting down a couple of miles of copper 
wire and carrying it away for their per- 
sonal use. 

It was soon learned that the telephone 
The 


from the natural 


system had other enemies. poles 


were of hard wood cut 


forests. While apparently sound, these 


poles would fall down, and investigation 
showed that white ants had worked from 


the core and reduced the insides of the 


poles to powder within a year from the 


time they were set 


Obviously something had to be done. 


Tropical country was new to American 


engineers. General Saltzman was sent 


to the island of Borneo to consult British 
Army engineers. His account of the in 
terview is He explained what 
that 
done to the poles in th 


amusing. 


subtle enemy, the white ant, had 


Philippines, and 
the Britisher replied, “Oh, really!” En- 
couraged by this eloquent interest General 
Saltzman then inquired, “Do you have 
similar enemies affecting your telephone 
system?” 

“Oh, rather! Elephants.” 
The British 


his statement, 


officer then enlarged on 


telling how the elephants 


emerged from the jungle and amused 
themselves by breaking down half a hile 
or so of poles, using them as scratching 
posts. As a remedy the engineers had 
spikes driven in each pole, but that made 


them even more desirable for 


30 


scratching. 





' 











General Saltzman then described a 
cable break between two important islands 
of the southern group in the Philippines. 
The boat 


away in 


Government cable was far 
\laska, and only a small gun- 
boat was available. This was loaded with 
material and started down the coast with 
mechanics, the boat’s crew and two armed 
soldiers. 


Charts guided General Saltzman and 


his command into the bay across which 
the cable was laid. On the south shore 


{f the bay the cable ran up a river on 


the shore of which a cable hut had been 


built. The rivers, ten in number, empty- 
ing into the bay were not charted. Noth- 
ing remained but to explore each river 
until the cable hut was located. A native 


guide, who accompanied the party, 
thought he would recognize the appear- 
ance of the river when they came to it. 
The boat could not approach the river 
mouth he designated because of silt ob- 
structions and sand bars. They anchored 
five miles off shore, loaded a small boat 
with necessary cable supplies and rowed 
under the blazing tropical sun far neough 
up the river for the guide to decide it 
was the wrong river. 

A second river was explored with the 
The third 
ascended and the cable hut seen upon its 


bank; also 11 large, husky Moros were 


same __ result. river was 


counted, peeking out from behind trees, 
each man armed with a long war knife. 


The 


men 


two soldiers and two other armed 


could have “cleaned them out” in 


short order if the need arose, but the 


there 
hidden 


small party of whites knew were 


thousands more of the natives 


away in the jungle and were thankful no 
that sort of 


exchanges of courtesy be- 


came necessary. 
They got to work as early as possible 


and General Saltzman’s tests showed the 


trouble to be about three miles out from 
the hut Still using the small boat 
crowded with men and supplies, they 


finally succeeded in hooking up the ca- 


ble, 


showed an 


cutting and making tests which 


apparent miscalculation ot 
about a mile. A resplice was made and 
the real source of trouble sought; again 
the cable was opened and tested only to 
find the trouble showed a mile back. The 
cable was respliced and dropped over- 
back, the sun 


hauled 


board. They rowed get- 


ting hotter and hotter. They 


the cable up again and much to his dis- 


. ? 
way General Saltzman’s test showed the 
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g Ramblings 
By J. A.S. 


Time, please? What'd mean, time? 
Where, when and why? Time of day 
is a puzzle these days of rapid fire busi- 
ness. This subject was discussed at 
Wawasee recently at the convention of 
the Northern Indiana Telephone conven- 
tion. “It’s hard to get a party on long 
distance these days,” says Walter Uhl. 
“Over in Chicago it’s nine o’clock, while 
here in Logansport it’s eight o'clock ; 
then over in Ohio, Eastern Standard 
time is nine, while in New York City 
it is ten.” Continuing, Walter said: “At 
ten o'clock here in Logansport—just 
when the business day begins—it is noon 
in New York, and we cannot get a party 
because he has gone to lunch. At noon 
we go to lunch and when we return to 
the office and renew our call to New 
York it is around four o'clock and the 
party has gone for the day.” So what 
are you to do? Too darn many differ- 
ent clocks voted the crowd. Any way 
you look at it, it’s a problem we can't 


solve. 
x ok * 


Over at Manchester, Ind., the tele- 
phone subscribers are up in arms be- 
cause the Northern Indiana Telephone 
Co. asks a two-bit raise in rates. A large 
number of subscribers have discontinued 
service and protest meetings are being 
held; threats are made of organizing a 
mutual company to furnish service. Ex- 
perience teaches that mutual concerns 
furnish service below cost for a few 
years, the lines deteriorate, and the 
original investment is lost—but the 
neighbors have had their revenge. Still, 
we do not hear of anybody storing his 
car when the price of gasoline is boosted 
by John D. 

ee 

January Ist of this year the United 
States operated over 60 per cent of the 
telephones of the world. Of the approx- 
imately 31,000,000 phones in existence, 
18,500,000 were within the bounds of 
this good old country. An average of 
about one in each seven has a telephone. 
Perhaps 9) per cent of these phones were 
manufactured in half a dozen factories. 
Some job, we calls it! 

* * * 

Court battle still rages over a division 
of the income from slot phones in Chi- 
cago, where the state commission only 
allows a nickel charge. Many of the 
hotels and drug stores refused the new 
contract offered them, claiming that the 
new contract reduced their income to 
where phone booths were not profitable 
in the high rent section. This the tele- 
phone company denies. Seems to be a 
case of where “the devil said yes but the 


Lord said no.” Here’s hoping that right 
prevails. 
7 * - 

John W. Glenn, pioneer telephone man 
from Bluffdale, Texas, died at his home 
recently. Mr. Glenn never attained un- 
usual heights in the financial world; he 
was content to work in his own home 
town and with his neighbors, consequent- 
ly there was no real possibility for ex- 
pansion. But those who knew him can 
vouch for the height to which he at- 
tained as a good citizen and progressive 
business man in the little town in which 
he lived. Sometimes whole nations trem- 
ble when a financier dies, but when such 
men as John Glenn die, real hearts 
tremble. 

k * * 

Charles A. Rolfe, of Redlands, Calif., 
and president of the California Inde- 
pendent Telephone Association, recently 
resigned as president and director of the 
Southwestern Home Telephone Co. Mr. 
Rofle was former owner of this prop- 
erty but last year it passed into the hands 
of the Western Utilities Corp. of San 
Francisco. Rolfe pioneered the Inde- 
pendent telephone business in the far 
west and accumulated considerable prop- 
erty in so doing. Here’s hoping that he 
lives many years to enjoy the fruits of 
his labor. 

*~ *« * 

Oklahoma and Texas are pulling their 
annual district meetings down in the 
Southwest and are meeting with the 
usual good efforts that have been their’s 
for some time. These organizations 
work long and hard to make it hot for 
the anti-Independent manufacturers of 
that section in order that the pro-Inde- 
pendent concerns get the cream. We 
trust these manufacturers will find it in 
their hearts to co-operate more fully 
with the associations and their official 
publication in that section. 

* * * 

B. Y. Chambers, former manager of 
the Ohio Central Telephone Corp. at 
Mt. Gilead, Ohio, is now holding a simi- 
lar job with the Southern Indiana Tele- 
phone & Telegraph Co. at Madison, Ind. 
Mr. Chambers has percolated through 
several states since leaving the old job 
at Dallas, Texas; later he was located in 
Kentucky, Georgia, and God knows 
where else. During his ramblings he has 
gathered considerable experience, and 
now we find him one of the best man- 
agers im the country. Roving stones 
gather valuable information. 

x * * 

H. F. McCulla, assistant commercial 
superintendent of the Lincoln Telephone 
& Telegraph Co., Lincoln, Neb., was re- 
cently signally honored by the United 
States Junior Chamber of Commerce. 
McCulla was unanimously chosen presi- 
dent of that very thrifty organization. 
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Vacations are becoming easier as time 
goes on, and it is possible to reduce the 
high cost of rents, too, if the plan works 
out. W. S. Rice, formerly of Orleans, 
Ind., rigged out a “house on wheels” re- 
cently and, together with his family, 
started on a trip west, perambulating 
here and there, visiting relatives and 
friends, as well as seeing the country. 
Rice was formerly with the Southern 
Indiana Telephone & Telegraph Co. “I'll 
get by,” he says, talking to his Ford, 
“as long as I have you.” 

* * * 

We thought only men slept in churches 
but reports have it that an Illinois tele- 
phone operator succumbed to the wooing 
of summer and fell asleep in church. 
She was awakened by the minister an- 
nouncing Hymn 711 and quickly said, 
“Hold the wire, I will ring them again.” 

* * * 

Our old friend, A. C. Stuart, president 
of the Two States Telephone company 
with headquarters at Texarkana, Texas- 
Arkansas, joined A. B. Elias, vice presi- 
dent of the Southwestern Bell Telephone 
company of St. Louis, on July 6th for an 
automobile trip through Wisconsin. We 
presume this is to be a pleasure trip as 
we do not know of any business this 
Texan and former Texan have in that 
section of the country. But we'll say they 
are using good judgment in taking the 
trip at this time, when thermometers are 
exploding in the South like bombs in 
Chicago. The only bad feature of these 
two-week vacations in the cooler sec- 
tions is the return trip when the hens are 
laying boiled eggs at home. 





Some Typical Telephone 


(Continued from page 30.) 
trouble a mile away in the direction they 


had just left. Aside from the labor and 
discomfort, the General was feeling de- 
cidedly foolish. He knew his calcula- 
tions were correct, according to the find- 
ings of the testing apparatus, yet three 
failures were all they had to show in 
their efforts to clear the trouble. 

One sure way of finding the break was 
to under-run the cable. They returned 
to the ship and came out againt with a 
second small boat and after great dif- 
ficulties succeeded in raising and stretch- 
ing the cable across these two boats. They 
discovered what had baffled and puzzled 
them all morning. The distance between 
the two points where General Saltzman 
had made his tests was about one mile. 
But the cable length between these points 
was nearly three miles. Evidently, the 
men who originally laid the cable had 
some surplus to dispose of and this 
seemed a good place to let it rest. 


Never Quiet 
“Is your sister still in Atlanta?” 
“Say, that girl ain't still anywhere.” 
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Means and Methods of Circuit 


Coupling 


J Mr. F. J. Dommerque Has Contributed Many Articles \ 


for Telephone [:ngineer in the Past. 


™, Article 


Orientation 


All circuits offer a resistance to the 
flow of current. If the current 1s a con- 
tinuous current the resistance offered is 
an ohmic resistance. If the current is 


alternating, the resistance is increased 


The total opposition to the alternating 
is then called “im- 


current in the circuit 


pedance,” this impedance being the geo 
the ohmic re 


the 


metrical or vector sum of 
the 


The reactance is 


sistance of circuit and “react 


ance.” due to the in 


fluence of inductance or capacity or both 
in the circuit. 
The 


case may be, therefore obstructs the flow 


resistance or impedance, as_ the 
of current by placing an obstacle in its 
to the 


be com 


path. The obstacle in the circuit 


flow of continuous current may 


pared to the friction between the walls of 


a pipe and the water flowing in it. The 
pressure behind the water which makes 
it flow is comparable to the e.m.f. ap 


plied to the circuit. A still better simile 


than the pipe would be a disk or wheel 


rotating in a vessel filled with water and 
thereby undergoing a friction which rep 


resents the resistance offered. 


In a circuit containing an impedance 
this simile would not hold true. The 
alternating current changes all the time 


The more rapid it changes the greater 


the e.m.f. in the circuit and consequently 


the greater the inductive reactance. In 


a circuit containing a condenser, the re 
actance is less, the more rapidly the cur 


rent varies, because the greater the num 


ber of charges and discharges of the 


condenser in each second the greater the 
current 
illus 


The inductive impedance may he 


trated by the mechanical example of a 


fly wheel moment of inert 


possessing a 
tia. Its rotation is instigated by the turn 
finds a counteraction or 


ing moment and 


force depending on the angular 


| he 


inductance L 


resistive 


velocity of the fly wheel. moment 


ot mertia 1s the in the elec 


tric circuit and the angular velocity the 
current. 


The capacitive impedance is comparabl 


to the resistive effect of two spiral 
springs holding a wheel carried upon a 
shait in position, each = spring being 
attached to the wheel on one side with 
its one end fixed to the ground with 


the other end. When the shaft is turned 


Contains 


Information 


Much 


it cannot revolve completely but moves to 
the the 

The ability of the 
the 


and fro as far as extension of 
springs will permit 
corresponds to 


itself 


extend 
C, the 


spring to 


capacity extension corre 


sponds to the quantity of electricity. 


In the following diagrams of coupled 


circuits the resistances marked R,; and 


R. of the coupled circuits designate the 


ohmic resistance in case of continuous 


current flow and continuous e.m.f., or 


the impedance in case of alternating cur- 


rent and e.m.t 
Definition of Coupling 
lwo circuits may be linked together 
ina number of ways. A well known ex- 


ample of linking two circuits is by means 
of the listening and ringing key, where 


on the one hand the operator’s telephone 


The Following 


of Interest 


“coupling” and in this particular case a 


“resistance coupling.” If the two cir- 
cults are linked by means of an induct- 
ance coil the action is designated by “in- 
ductive coupling,” and if the two cir- 


cuits are linked by a condenser, it is said 


to be a “capacitive coupling.” 
The 


methods are the most general 


coupling 
But there 
in different 


above’ definitions of 


are different combinations 


forms and fields of application, which 


have been given distinctive names. Even 


the three couplings mentioned above are 


frequently designated by other names, 


namely the resistance coupling as “gal- 


the inductive coupling as 
the 


vanic coupling,” 


“magnetic coupling” and capacitive 


coupling as “dielectric coupling.” Very 


often one finds in technical dissertation 
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ANSWERING 9) i RINGING KEY 
JACK PLUG i ;< a T= 7. {* PLUG JACK J 
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7O OPERATORS 
TELEPHONE C/RCUIT 
iq. 1 
circuit is connected to the line, and on resistance, — the actiot is called a 


the other hand, when the key is thrown 


over, the ringing circuit is connected to 
the line. This linking together in the one 
case of the operator’s telephone circuit 


and line and in the other case of ringing 


circuit and line is not what is technically 


known as coupling of circuits, it 1s sim 


“switching” process. The switching 


ply a 


is done by hand and the instrument or 


switch employed is the listening and 


ringing key. 
linke d t wether 


no hand opera- 


Two circuits may be 


by a relay In that case 


tion comes into linking action 


play Che 


is performed by making a contact by 


means of an electrically yperated device 
two 


This 


be, al d 


however, of joining the 


the action, 


circuits 1s a mechanical process 


kind of linking two circuits may 


“mechanical 


linking 


resistance or an 1n 


is, designated as coupling. 


Another 


by means of a 


two circuits 1s 


Way ol 


ance coil or a condenser. If the two cir 


linked together by means of a 


cults are 
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the designation “electric” coupling in 


place of dielectric coupling, which is 
liable to be misleading and is not de- 
sirable in any case as “electric” is too 


general a designation 


Graphical Exposition of Coupled 


Circuits 
Since telephony has expanded so large- 
ly in late years and more so, since radio 
engineering has appeared as a new 
science, the coupling of circuits has be- 
come an important subject. We, of 
course, had circuit coupling ever since 


telephones were in use, but nobody classi- 


hed them as such, because n the rst 
place there were too few who had to 
deal with the theoretical end of the tele- 


phone work and in 


the second place there 


was no real need for a classification of 
this kind. But today where radio has 
brought even the amateurs to the study 
of the theory of electricity and electric 
phenomena, and where more researching 
is done than ever before, the subject of 
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BUILDING AHEAD OF THE GROWTH OF THE COUNTRY 


THE BELL SYSTEM is 














This is the telephone’s job and goal 


An Advertisement of the 


American Telephone and Telegraph Company 


YS 
ig/ 3\ 
al — ; (=| t= ‘ ;, 
THe United States is developing a \y | [his outlay is required because the 
% ly ; 
1ew civilization. The telephone is an a oe” telephone is a universal servant of 
indispensable element in it. The Bell this democracy. Business uses it to 


System is building ahead of the growth of create more prosperity. Homes use it for com- 
this civilization. In 1929 the telephone budget fort and protection, for keeping friendships 
for land and buildings is 54 million dollars, alive and enriching life. Its general use en- 
with new buildings rising in 200 cities. New ables each personality to extend itself with 
equipment for central offices will cost 142 out regard to distance. 
millions; exchange lines 120 millions; toll The telephone ideal is that anyone, any- 
lines 119 millions. where, shall be able to talk quickly and 

The Bell System’s total expenditure for at reasonable cost with anyone, anywhere 
plant and service improvements this year else. There is no standing still in the Bell 
will be 559 million dollars. System. 
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circuit coupling has taken a prominent 


position in the field of investigation and 
one has to reorganize this position when 


dealing with communication circuits. 
To come to our problem, the circuit 


shown in Fig. 1 is presented to illustrate 














the difference between linking circuits 
RETARDATION 
o— COMMON = CO/LS —" 
BATTERY 
| 
Fig. 2 


by “switching” by “mechanical coupling” 


and by “electrical coupling,” the latter 
designating collectively the galvanic or 
resistance coupling, magnetic or inductive 
coupling and dielectric or capacitive 
coupling. 

The 
figure the figure 3 of the talking circuit 
shown in the March 


TELEPHONE ENGINEER, only in the pres- 


reader will recognize in this 


number of the 


ent drawing we have somewhat enlarged 
upon the previous circuit. This figure 
shows a listening and ringing key. The 
operator’s telephone circuit is not de- 
tailed as being immaterial to the pur- 
pose of our illustration. This listening 
and ringing key performs the 


“switching” 
as stated before. The plugs and jacks 
in this circuit are also means of switch- 
ing, in the case they join the 


parts of the talking circuit together, but 


present 


there is no coupling of circuits involved. 
This figure represents the major part 





COMMON-~= REPEATING L—« 
BATTERY= COIL 


—— 











Fig. 3 


of a common battery subscriber's circuit. 
The common battery is in the center. On 
each side of the battery are shown two 
relays, the so-called supervisory relays. 
These relays are normally in the posi- 
tion shown in the drawing, as all circuits 
as a rule are shown with their apparatus 
par- 
ticular point of operation is to be ex- 


in normal position, only when a 
plained, is the apparatus shown in some 
particular act of operation. To energize 
these relays, that is, to close the battery 
circuit through the relays, the plugs have 
first to be placed into the jacks. Suppose 
a subscriber (the one shown at the left 
side in Fig. 1) has made a call by taking 
his receiver off the hook. This line lamp 


will light in front of the operator at the 
switchboard position where his line ter- 


minates. This line lamp with its asso- 


ciated relays is not shown in the draw 
ing so as not to bring in complications. 
The operator on seeing this signal places 
the answering plug into the answering 
jack to which the calling line is con- 
nected, thereby establishing a path for the 
flow of 
of the battery through the one winding 


1 


current from the negative side 


of the supervisory relay on the answer 
ing side, over the tip of the plug which 
rests upon the tip spring of the answer- 
ing jack, over the one side of the line to 
the calling subscriber’s telephone, through 
the secondary winding of the induction 
coil, over the contact on the hookswitch 
which is now closed, over the hookswitch 


through the transmitter, back over the 
other side of the line, over the ring 
spring of the answering jack and ring 





Fig. 4 


of plug, through the other winding of the 


answering supervisory relay to the posi- 
tive side of the battery. The supervisor 
energized and 


relay will be attract its 


armature; this, however, will have no 
effect. 
received the order and wanted to connect 


to the desired subscriber’s line. In that 


Suppose now the operator had 


subscribe 


case the desired r would have 
his telephone still on the hook and _ the 
contact on the switchhook would be open 


therefore there would be no flow of bat 
tery current through the supervisory r« 
lay on the connecting side, but the super 


visory lamp would be in a circuit from 
the negative pole of the battery over the 
armature of the connecting supervisory 
relay, over the third contact or the sleeve 
of the plug and 

ground, and would light and stay 
until the 


jac k to 
ighted 
would 


connecting 
desired subs¢ riber 
answer the call and take his receiver off 
the hook, when the contact on the switch 
hook would be closed and the same cir 
cuit condition would be established 
through the connecting supervisory relay 
as before described through the answer- 
ing supervisory relay with the only dif- 
ference that the two sides of the line 
pass this time over the springs of the 
ringing key. 


The above circuit description shows the 
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action oOo tl e supervisory relays in open- 
ing and closing the supervisory lamp cir- 
cuits. The relay action is instig ited by 


electromagnetic influence, but the action 


the lamp circuit 


ot opening b 


attraction 
of the armature is a purely mechanical 
: ' 

performance, whence we have to deal 
coupling, the 
mechanical but the 


here with a “mechanical” 

force 
in fact 
coupled 


action being 
behind the action being electric 
here two electric circuits are 
mechanically. 

The supervisory relays in this circuit 
func- 


function to per- 


besides their mechanical coupling 
tion have still another 
form, namely to act as retardation coils 
to choke off the They 
will not let the currents pass 


through, but force same to take the much 


voice currents 


voice 


easier path for alternating currents over 
transmitted 
the talking circuit to 


the condensers. They are 
from one side of 
the other side by the action of dielectric 
displacement, thus we have here a “di- 


electric” coupling. In the circuit shown 
in Fig. 2 the common battery furnishes 
The cur- 


rent flows to the line over two retarda- 


current to the line both ways. 


tion coils, but the two circuits are linked 
directly of a 


a repeating coil, therefore 


without the intervention 
condenser or 
we have here a “galvanic or resistance” 
coupling. 

In Fig. 3 many will recognize the 
skeleton of the familiar Western Electric 
common battery A-operator’s cord cir- 
cuit 
circuits of the subscribers 
i repeating coil 


battery being con- 


windings of 





nected at the center The linking of the 
circuits is effected by means of this re- 
peating coil, thus we have here a “mag- 
netic or 

To still 
kinds of electric coupling by a mechanical 
Dr. R. Franke 


for demonstration in his lectures, electric 


inductive” coupling 


further illustrate the three 


model, which was used by 


coupling is reproduced by means of a 
4 illustrates a 


galvanic or resistance coupling, Fig. 5 a 


differential gear: the Fig 


magnetic or inductive coupling and Fig. 


6 a dielectric or capacitive coupling. 
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- Not one of the five principal operations in the production of a 
m- . . . . - 
Prettyman Preserved Pine Pole is considered complete until it 
has been followed by a thorough, critical inspection. From 
careful selection and felling in the Prettyman forest to final 
loading for shipment, each pole is followed by trained and vigi- 
| lant eyes, alert for defects which would render it unworthy of 
| the distinguishing Diamond-P trademark. 
Many are culled before they reach the treating plant for im- 
pregnation full length to the heartwood with Grade 1 creosote 
/ oil. Occasionally one is thrown out because of insufficient pene- 
/ tration of the preservative. Only those which have stood the 
gaff of each rigid examination are marked with the identifying 
| copper dating nail bearing the Prettyman trademark. Poles 
| thus marked are sound, straight, free from defects and 
e . 
thoroughly protected against decay. 
Write for prices and interesting literature. 
, 
! 


JE Prettuman & Sons 


| Wood Preverving Plant 
Charleston,” S.C. 








In Fig. 4 the 


rotating g2ear 
forms the coupling between tl 


gear wheels 1 and 2. The gear wheel 
in only transmit the motio1 I ea 
wheel 1 to gear wheel 2 when it he 
permanent! temporarily | 
force, otherwise the peal ee] 
driven by gear wheel 1 would only roll 
upon ge heel 2 without effect 

t n it Phis counter t 


turning 








Fig. 6 


springs. [1 
the 4 it is 


friction applied to the rotating member 


can be friction or imertia or 


combination shown in Fig 


3 by means of a band brake. The thereb 


effected iriction coupling corresponds to 


In 


‘ ] | 
wiiee 


“galvanic or resistance” coupling 


the 


the combination of Fig. 5 the gear 


formed into a flywheel and thus 


the 


3 is 
moment of inertia of a 


possesses 
thus corresponding to a 


And 


swinging mass, 
coupling. 


lig. a) 


inductive” 


“magnetic or 


finally in the combination ot 


gear wheel 3 is held by a spring on each 


in a normal position, but is able to 


sic 








either way no ft 
a swinging or pendulum 


This imitates the action 
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‘ ind the « upling ‘ 
t T ling | ry 
Direct and Indirect Coupling 
In Fig. 7, 8 | 9 the three kine 
pling are show eir most simple 
| upli ember i resist 
( x ig 7 il a ta i | I 
Fig. 8 and a capacity ( ig. Y, Is 
i cast mm r pled 
ts ( consist i” col 
1 9 il e.m.t i ind ince x 
ind a circuit “ ‘ i yg a resistance 
R This kind « pling is desig ~ 
is a “direct” coupling 
The coupling effect is the same to 
continuous and alternating currents 
the current flowing in the circuit “a” 1s 
cle signated by 1 the current flow ing in 


the circuit “b” b 
Howing in the cou 
the current 1, will 
the instantaneous v: 
\lore  famihiar 
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oupling, which is 


vhere two separate 


vy a member which 
nductance 
er 


] + “IT it . 
rhe two circuits are¢ 


2, 


Therefore 


‘e with an “indire 


nd the current 
° 
ling member by 
it al nstant have 
ily l 1 1 
S the “indirect” 
shown in Fig. 10, 
circuits are coupled 
consists of a mutual 
we have to deal 


t magnetic coupling 


separate d phy sically 
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Oklahoma Utilities Association 
District Telephone Meetings 


District telephone meetings were held 


at Beggs, July 16, Wynona, July 17 and 
Salina, July 19. The total attendance was 
162. Sam Hand, Beggs, Chairman, Tele- 


phone Division, Oklahoma Utilities Asso- 


presided. J eleph« me yx ople who 


ciation 
attended and addressed all of the meetings 


Texas, 


were: C. G. Gardner, Naccma 

Kellogg Switchboard & Supply Co.; R. 
D. McDuffie, Kansas City, M \meri- 
can Electric Co.; J. E. Wilkins and Mrs 
J. E. Wilkins, Oklahoma City, Strom- 
herg-Carlson Tele. Mfg. Co.: B. L. Ra- 


sor, Oklahoma City, Transmission En 
gineer, M. A. Sanders, Oklahoma City, 
Connecting Company Agent, Southwest- 
ern Bell Tel ( ¢ and H V H uben- 
thal, Engineer, Oklahoma Utilities Asso- 
ciatict W. I Crittenden, Chairman, 
Speakers’ Bureau, Oklahoma Utilities As- 
sociation, talked on “Mexican Utilities.” 
City and civic officials, local citizens and 
ed with the telephone people Principal 
ibjects discussed were Rural Line 
Telephone Sx ce, Construct Meth 
ds, Local a | g Distance S« ce and 
Practice, Public Rela Ownership of 
lel ne FE ini Colle n of An 
squated Tel ac ks Asso 
Heads Phone Group 
1) tors of the Indiana ‘1 | e As 
socia n 7 ’ (lav 
Bart 
a 
lectet 
linsor 
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Stopping 
those electrical leaks 














DRY batteries store up electricity in the 
form of chemical energy. Columbia Gray 
Label Telephone Cell energy is released 
only when the telephone receiver is up. 
These batteries contain no impure ele- 
ments that produce miniature internal 
circuits and waste energy within the 
battery. Columbia Gray Label Tele- 
phone Cells are made espe- 
cially for telephone work and 
because of their construc- 
tion waste less electrical 





energy through electrical leaks when 
idle. That’s why Columbia Gray Label 
Telephone Cells retain their power 
longer. Thus increasing telephone 
dividends. 


NATIONAL CARBON COMPANY, INC. 
General Offices: New York 


Branches: Chicago Kansas City New York San Francisco 


Unit of Union Carbide fT aq and Carbon Corporation 


Columbia 


Telephone Batteries 
Best by test-they last longer 












Additional Automatic Facilities 
for Newark, Ohio, Network 


/ New Building Erected to House New Main Office, with te 
Which Will Be Combined Former West and North Offices. 
| 2600 Lines of Strowger Automatic Dial Equipment Added 


to Supplement Previous Installation, in 


Newark, Ohio, has had 
Automatic Dial telephone operation since 


otrowger 


1911. The growth of the city has been 
such, and the increasing demand for tele 
phone service has so increased, that the 
officials of the Newark Telephone Com 
pany ordered last year 2,600 lines of 


additional Strowger automat dia! 
equipment from Automatic Electric Inc., 
of Chicago. The completed plans in 
cluded not only provisions for new and 
increased business, but also incorporated 
the retirement of certain of the old auto 
matic equipment, and the combining ot 
the former Main, West and North offices 


in one new Main office Phe 
West and North offices were operated as 


rormer 


uutomatic sub-offices, but due to popula 


tion changes and traffic 


was found to now be economically sound 


requirements, it 


to combine these units in one main ex 


change The two former unattended 
automatic sub-offices at East and Grar 
ville will be retained as such, and will 
work into the new Main exchange 
The new telephone building in which 
the new Main office is located is a hand 
some and sturdy structure two stories in 
height. 


cotta are used, and steel beams give the 


Cream colored brick and terra 


construction unusual _ solidarity Pro 
visions are made so that another story 
can be added when telephone demands in 
the future justify such an addition. Thi 
architectural design of the building is in 
simple, straight lines with a_ pleasing 
front facade. 

The first floor is given over to com 
mercial and general offices A garage 
and construction department are in the 
rear. The automatic switchroom is 
located on the second floor, which also 
contains the toll room, assembly roon 
rest room, kitchenette for the use of 
employes, and in the rear of this floor 
is a repair shop. The basement contains 
the battery room, gasoline engine charg 
ing set, fuel room and storage space for 
surplus material 

On July 3, 1929, the new Strowger 
automatic dial equipment, combined with 
certain of the former apparatus, was cut 
Main office 


North sub-offices were 


into operation at the new 
The West and 


not included in this first step of con 





version, but for the time being will be 


operated separately. Their load will be 
taken over by the new Main office and 


they will be discontinued as _ separate 


offices at a second cut-over to be made 





some time in September. Thi g 
out of this unification plan, and 
ing of new and p-to-date 

gives Newark an excellent operating net 
work, and the Newark Telephone Com 


| 
tb 









PROVIP ROT. TV ATCA SORE CEPTFOTR, 


Use Since 191] il 


] 


not at present fully equipped, but pro- 
additional 
gether with certain of the former equip- 


being used, to take care 


vide sufficient facilities, to- 
‘inne 
ment which 1s 


of the enlarged present telephone needs 


o1 Newark, wit ampt provision tor 


future additions to supply adequate sery- 
ice for many years to come. Auxiliary 
new equipment which has been installed 

ludes a new main distributing frame, 
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“STEWART” DIRECT READING 
TEST CABINET 


The “STEWART” Direct Read- 
ing Test Cabinet reads the resist- 
ance to shorts, crosses and grounds 
direct in ohms on the scale of the 
meter. We furnish a mile card with 
cabinet that gives distance to 
trouble in all kinds of wire without 
figuring. Any man can install and 
use it. Price $56.00 for 15-volt 
scale. $61.00 for 150-volt scale. 
Sent on trial. 

Alsc, lineman’s Test Sets with 
detector coil, Cable Testers and 
Detecto- Meters. 


STEWART BROTHERS, Ottawa, IIl. 


















Note Protection at Corners 


Bialee Insulated Staples 


Trade Mark 


Unequalled for telephone and bell 
The fiber insulation pre- 
short circuits 
Pat. Nov., 


samples. 


wiring. 
*6 vents troublesome 
and grounds. 4 sizes. 
1900. Write for 


Blake Signal & Mfg. Co. 


BOSTON, MASS. 





VICTOR 
TELEPHONE 
CELLS 


N26 1% Volts | 


P=) ond 
Uniform Service i" | 
fitter Circults | 


The standard cell of 
the independent tele- 
phone industry. Uni- 
form in quality. De- 
pendable in service. 


Butit For 
le 








ChE Carbon Products @ 


LANCASTER, HIO 
11 South La Salle Street, Chicago 
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oale 
to Copperweld 
Insulated Drop Wire! 


Where real staying power 
is needed—resistance to storms, 
snow, heat, moisture, high 


winds—( opperweld 
fills the bill. 


his twisted pair insulated drop 


more than 


wire is doubly fortified against 
all that the elements can offer. 
Stronger than either 














copper or 
steel alone, and quality insulated 
and weatherproofed to Graybar 
specifications, no wonder Cop- 
perweld stands the gaff! 
What’s one more gale—to 
Copperweld! 


GraybaR 


Successor to Western Electric Supply Depr 
Ne 
LQiéitte 

Ong az > THE GRAYBAR 
“YOrp rAG—SYMBOI 


fF DISTRIBUT 
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operation, including C. L. R. operation. 
Other 
has been supplied for this installation are 
chief 


supplementary equipment which 


a two-position information and 
operator’s desk and a two-position test 
and complaint desk. These boards were 
into operation on the night of 
1929. 


also cut 
July 3, 

\ new gasoline engine generator set 
was supplied to augment the power sup- 
ply, and this will operate in conjunction 
with the two rectifiers which are re- 
tained from the former installation. This 
new gasoline engine generator set has a 
capacity of 60 amperes at 50 volts. A 
new storage battery has also been in 
stalled, 


new additions to the 


which, together with necessary 


power board and 
and control equipment, pro- 
Main office 


facilitiés ample for considerable 


supervisory 


vides the new with power 


future 


expansion in the switching equipment. 


Testing Telepathy by Means of a 
“Ghost Hour” Over the Radio 


The possibility of thought projection 


by electrical means was almost con- 


clusively proved by radio when Dun- 


psychologist, announced that 
2.000 
“Ghost 


ninger, the 


more than 55 per cent of the 
listeners who replied to his recent 


NBC 


least one of the 


Hour” test over an network had 


accurately received at 


three thought projections which opened 


the psychic broadcast series. “It is ex 
tremely significant,” Dunninger declares, 
“that it was by the aid of radio that the 
No one 1S 


radio 


new record was established. 


positive by what means waves 


reach the listener, and perhaps in its rays 


will be found a clue to the understand 


ing of telepathy. Out of more than 2,000 


1 


etters sent in from radio listeners over 


55 per cent were accurate in at least 


one of the three thoughts I tried to pro 


ject. Of these more than 40 per cent 


clearly received the thought of Abraham 


Lincoln as an American President; con- 


siderably less saw 397 as the proper 


t 
‘number of three digits,’ but an amazing 


number clearly saw the ‘geometrical 


figure’ I intended—a small house with 


four windows and one door, with crude 


chimney and_ simple triangular roof 
Many even had an intuition that ideas 
No. 1 and No. 3 were connected; they 
associated the thought of President Lin- 


with a rude’ log cabin. Others said 


lraw, but 


coin 


they could not « described the 


house perfectly The answers on No. 2 
the ‘number of three digits, were sur 
prisingly good. Over 40 per cent ha 
two digits correct, and many other 
thought of 793 instead of 397. This is a 


common phenomena in telepathy, known 


as ‘reverse mental reflection’ which has 


given rise to the theory that in thought 
transference the mind is like a mirror. 
Onh 25 per cent were completely ac 


unusual 


; ‘ 
curate, but even this is 
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2,000 replies are considered as merely a 


cross-section of the potential audience 


The nature of the replies indicates that 


most of the interest in the telepathy 


tests was centered among more 


highly 


educated people Professional men pre- 


dominate among those who replied; phy 
siclans and engineers head the list, while 
evidence of the 


Tele 


technical minds showed 


sharpest interest.’—Telegraph & 


phone Age 


Passengers on Leviathan Soon to 
Be Able to Talk to Any 
Phone Ashore 


Equipment is now being installed by 


the American Telephone and Telegraph 


Company on the flagship Leviathan, of 


the United States Lines, which will make 


possible telephone communication — be 


tween passengers at sea and _ persons 
ashore in early September \ small 
structure which will serve as the radio 


installed, 


is completed, a 


telephone room has already been 
and when the 


may lift the 


equipment 


passenger receiver in his 


stateroom and be connected with any 


telephone ashore in the same manner as 


when ordering long-distance service at 


home \ directional wave separate from 


the wave length of the ship’s own radi 


apparatus will be used by the ship to- 


shore service and the desired number 
will be sent over this wave to a_ shore 
receiving station The connection will 


made ashore as in ordinary 


Pelephone Age 


then be 


SseT Vice 


Pele graph and 


3 Firms Lose Suit on Talkie 
Patents 


The second attempt of the Western 
Research 


Tele 


estab 


-lectrical 


the American 


Klectric Company, 
Products, Ine., and 
phone and Telegraph Company t 
involved 
talking 
unsuccessful 


Manhattan 


lish eight patents alleged to be 
in manutacture of competitive 
picture equipment has beet 
in Federal 
N. Y. 


District Court 


The previous suit of the ime con 
panies against tl Pa t Reproduce 
Corporation and the Pacent  Electri 
Company was dismissed on June 6 b 


William 


Western Electric Company and Electrical 


Judge Bondy on the 


Research Products were not proper | 
ties plaintiff in the t 

[he dismissal by Judge Coleman was 
on the er d the Western Electric Con 
pany Inc ind k ectt l Re ear¢ Pr ( 
ucts, Ir s non-excl icensees, ha 
not suthcent nterest the patents 
question to bring suit Such rights as 
the have under the patents were r 
tained through assignment the parent 
company, the American Telephone and 


Telegraph Company, ¢ 


Vol No. R 


A. T. U. Buys Large Phone, 
Utility Companies 

he Associated Telephone Utilities Co. 

which S. L. Odegard and O’Con- 


nell, Madison, Wis., are 


sidents, 


has purchased the Standard Telephone 
Co 1 De ware corporatior ind its 
three subsidiaries, the Standard Tele- 
phone { Illinois the Stan lele- 
phe ne ( I le XasS, al d tl interstate 
Utilities | 

The Standard Telephone ( ot Ilhi- 
nois, with headquarters at Decatur, sup- 


plies tele ph ne service to 82 Illinois towns 
1 in 17 


of the stat The 


and adjacent rural districts locat 
important counties 


population served is approximately 165,- 


300. There are 23,507 stations mpris- 
ing 22,130 owned stations 1,377 
switched stations. 

The Standard Telephone ( eXas, 


with headquarters at Amarillo 


perates 


35 telephone exchang S with ipproxi- 


mately 7,225 connected stations which 
5.486 are owned stations and 379 are 
switched stations. Telephone service is 


supplied to 36 towns and contiguous. ter- 


ritory in northwestern Texas, and south- 


western Oklahoma serving a ulation 
f approximately 115,000 
The Interstat Utilities ¢ Wit ead- 


Was rves an 
pulation of 309.000 in north- 
Washingtor and 


Montana Che mpany 


at Spokane, 
estimated px 
ern Idaho, eastern 


northwester! 





owns and operates 32 exch 

excess of 14,300 stations ’f this 
umb¢ 12.000 are owned statior 11. 
2.362 are switched and lease 

The number of stations ly served 
by the three subsid S ap 


45,100; comprising about 39,- 


75 owned stations and 5,118 itched 
ind leased stations [otal »»npulation 


served exceeds 580.000 


Paul Schwerin in New Post 


Paul Schweri former issociated 
with the Western Electr Company and 
the Bell Telephone Company and_ holder 
( tv patents in conne radio 

es bee name lirector f re- 
se ( he Perrvma } { om- 
pa Ii \Ny Schwert entor 

t the wat ( led On tut \ ch ta- 

( ates t ea é 1 for 

\ ( S 3 ] d i i every 
117€4 


Telephone Association of Canada 


Convention 
The annual conventior t lele- 
pl ‘ Assoc ‘ ll be 
ele t Jasper Pa \ from 
\ugust 27 August berta 
Government Pelephon host 
‘ ] ( InN 


emer 
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tes ( 0. 
O’Con- 

sidents, 

lephone 
i! d Its 
Tele- 

| Tele- 


rstate 


IIli- 
Ir, sup- 
s towns 
1 in 17 
The 
165,- 
ym pris- 


Pledel 


1,377 


lexas, 
perates 
/Proxi- 
which 
79 are 
vice 1s 
us. ter- 
south- 
ilation 


i 
all 


npany 
falling 
r this 
while 


erved 

ap- 
it 39.- 
itched 


lation 


st 

iated 
y and 
iolder 
radio 
f re- 
Com- 
entor 
h fa- 
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HOLTZER-CABOT 


| Magneto - Ringing - Motor - Generators 
MAINTAIN BETTER SERVICE 





Maintaining an efficient, economical, carefree ringing 
service need not be a problem—but it does require good 
judgment in selecting your equipment. 


Install Holtzer-Cabot Magneto Ringing Motor Genera- 
tors. These units will enable you to dispense with battery 
maintenance and constant service diligence. Can be sup- 
plied for any voltage or special current. 


We invite correspondenc e. Complete data on request. 


HOLTZER~CABOT ELECTRIC CO. 


125 Amory Street, 6161 So. State Street, 
Boston, Mass. Chicago, IIl. 








Get EVER-PROTECT aid in | 
your construction. 


EVER-PROTECT has proved practical and profitable } 
in making many hundreds of cable installations under- } 
ground without a conduit. It protects cable against 
storm damage, corrosion, chemical action, electrolysis and 
abrasion. 

In liguid form EVER-PROTECT is great for overhead 
work. protecting your cable and messengers against chem- 
ical action and other destructive influences. 

Ask your nearest jobber for complete details. 


National Cable 











f Incorporated 
—— MITCHELL - - IND. 
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Exide 


BATTERIES 
have faithfully served the 
Telephone Industry for the 
past 35 years. 

This significant fact as- 
sures the same dependability 
for the future. 

THE ELECTRIC STORAGE BATTERY CO. 
PHILADELPHIA 


Exide Batteries of Canada, Ltd., Toronto 











129 TELEPHONE 








ENGINEER 41 





Prest-O-Lite Is The 
Modern Blow-Torch 


. Instantly ready, simply turn on the 
gas andlightit . . . nolost motion... 
operates unfailingly and efficiently in any 
kind of weather, inside or out of doors 

. . Moderate initial cost and econom- 
ical—wastes no fuel between jobs—lasts 
indefinitely. 


Prest-O-Lite torches fit every blow- 
torch need—do every heating, brazing 
or soldering job quicker, easier, better 
and at lower cost. 


’Phone the Prest-O-Lite Gas Distribu- 
tor about this equipment or write us 
direct for complete information. 


aaa a aaa a ae 


Prest-O-Lite is 
available every- 
where. Anyone of 
15,000 Prest-O-Lite 
Exchange Stations 
can supply you 
quickly with a full 
tank. 


oO Lue 
Prost CAS 





THE PREST-O-LITE COMPANY, Inc. 
Unit of Union Carbide and Carbon Corporation 


luce 


SAN FRANCISCO, CAL. 
Adam Grant Building 


NEW YORK, N. Y. 
Carbide and Carbon Building 


IN CANADA: The Prest-O-Lite Company of Canada, Ltd., Toronto 
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New Blue-Printing Machine Makes 
Finished Prints at 12 Ft. Per Minute 


Amazing 


quality prints, and low operating cost are 


outstanding 


“Peerless” 


Equipment as announced by 
81. 

Illinois. 

” Model “30” Con 

Blue- Printing 


Pease 


Street, Ch 


This new 


tinuous 


Company, 


speed of 


features 


Model 


icago, 


“Peerless 


—— 


production, } 


of the 


new 


3 North 


Equipment is < 


Pease 
Blue-Printing 
The C. F. 

Franklin 


high through 


operation 


machine 


drying t: 
paper is 
loose cyli 


the 


s oO 


ike 


lor 


m 
I 
p 


rical f« 


achine 


Wwasning, 


lace 
aut 


rm 


convenient 


ming. All throughout 


- of paper 


is gear dri 


and 


In 


matically 


thi 


the subsequent 
and 
The 
up 
of the 
and trim 


potashing, 
succession. 
rolled 


real 


In 
at the 
cutting 
s travel, the roll 


without drag or 





Pease Model “30” Blue-Printing Machine Produces Blue-Prints, Ne ( s, 
Blue Line and Brown Line Prints in Continuous Operat 
marvel of engineering, revolutionary in The new Model “30” Blue-Printing 
design, and combines all the best me Machine is direct gear driven throug 
chanical features developed after long re out, has a speed range of from 4 inches 
search in perfect blue-printing machin to 12 feet per minute and is powered 
ery. The Model “30” will produce ex with a variable speed 1% H. P. motor 
cellent blue-prints, negative prints, and direct connected to a fully enclosed gear 
blue line and brown line prints and, while reduction unit running in oil At the 
somewhat the same in operation as_ the extreme left hand side of the machine 
present original Pease “Peerless” Model and mounted the feed table is a spe 
20” Blue-Printing Machine, the new cial four-point auto-type gear shift pro 
Model “30° as illustrated here differs viding for two torward speeds, high and 
radically as to design in many respects. low, also neutral and erst This re 
Following the usual practice, with this verse gear 1S entirel ew departure 
new machine tracings are laid face up on in blue-printing mach struction and 
continuous roll of paper, feeding at the ©" the Model “30” it permits the oper 
front of the machine, and are carried up itor to withdraw tr S in back 
ward around a semi-circular, uniformly the leader roll when desir without 
curved segment of French plateglass, past NCONVEMENC! \t the t of the ma 
a glowing bank of arc lamps. Phese chine d m te dily above the 
lamps are individually mounted in hort feed table is another speed control in the 
ntal alignment in front of t glass form ¢ iand-operated dial connected 
d give an intense light ri in actin sprocket chai t I stat located 
ilue, so valuable for reproduction hbeneat the feeding tabl Id 
poses t 1 regulator pern nstant change 
After the exposure has bee nade, trac Tr pris spe lt . ctl the |] aK 
ings are automatically returned into the egree to cont a ratel ith the 
tray at the front of the machine near ; act tracings be ted 
he operator’s hands while the prints ot After exposure the pri ire Ca 
the continuous roll of paper are carried d over 
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Ld : pas vn t specially 
cit mec I] zed Valter Wa sisting 
I spray S 4 ecting a pressure spray 
f wate the entire front and back 
face of the paper This method of 
washing insures thor« removal of all 
chemical and is much more effective than 
the rdit flow ge type o! ater wash 
used previously After washing, the 
prints pass er in contact with a special 
4-inch rubber « vered T ll S¢ a shal- 
ow pan at the bottom of the machine 
This roll revolves in the same direction 


th 


the paper is traveling and thoroughly 


coats the entire surface of the prints 


with a uni 


form application of 


Negative sol 


Nution 1S 


] t ish solu- 


by 


applied 


this same roll in the same manner and 

terchange of solutions is a simple mat- 
te feed tank adjustment without dan- 
‘ of dilut 

\fter th developing | s with 
either potash iegative solution, the 
prints a g shed in continuous 

veratic Ss previ described, by an- 
ther spra et arrangement. This gives 
hem a final, t I gh cleansing and the 


roll of paper is carried over to the final 





erat OT ( 2 

he dryer of t vy Model “30” con- 
ts of t chromiu m plated copper 
ims and a xiliary air drying unit. 
Phese unit ire in graduated heat ar- 
rangement and because of the direct roll 
contact with the paper, prints are dried 
per fectl nooth and free from wrinkles. 
When especially thin paper is used, there 
i special felt roller ironing attachment 
that sure per te result This de 
ice 1S ttached to the rear roll of the 
1 ind aC istable s i t can 
be eithe raised lowered t yperat 

ing position as required 
While the new Pease “Peerless” Model 
a « tinuous Blue-Printing Machine 
has an mum production of 12 linear 
eet ¢ ninut¢ in Ss 1 ticularly 
adapted to long run, high speed produc- 
ti single | ts can be handled equally 
s well and just as economically on this 
new mac ( As matte I fact, 
Model Printer can be operated sep 
irate rom tl Washing at Drying 
Machine by means of a simple clutch ad- 
Istime 1 il Lisé e purchased sep 
iratel if desired Phe Model 30” is 
made t\ SIZE $2” and 54” widths, 
either 110 220 Its DC or 220 volts 
\( The 42” machine is equipped with 


MI 


six lamps ane 54” machi equipped 

with seven lar | | se lar ire ot 
tin ( il ry ‘ P e1 S style 
, _— a pere » Dt 
7 ere \ ( a hie sted for 

the most effective t S d 

I the it n the r Model 

3( s cont | pecial chure 

of . let ca \btained 

t li I req The 

C. F. Pease Company, 813 North Frank- 
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GALVANIZED PRODUCTS 































The pure zinc coat- 
ing on @rapo Gal- 
vanized Telephone 
Wire and Strand is 
non-peeling, non-crack- 
ing. Even when subject- 
ed to splicing, twisting 
or bending, this protective 
coating remainsuninjured. 


That is why @rapo Galvan- 
ized Products are outlasting 
all others in actual service. 
That is why users, year after 
year, are reducing maintenance 
costs to new low levels.... 


@rapo Galvanized Telephone 
Wire and Strand can be obtained 
from representative Jobbers. In- 
sist upon @rapo quality! You can 
identify it by the @rapo Tag.... 


Indiana Steel & Wire Co., 


Muncie, Indiana 
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—TEL 


ONE 
REED! 

oie MONEY 
CON- BACK 
TACT! GUAR- 
IDEAL ANTEE 
WAVE 

FORM 





Converts 60 Cycle Lighting Current 
to 20 Cycle Ringing Current 
NO RADIO INTERFERENCE 
Very low current consumption 
Try out our Heavy Duty Model 
EX TELERING 
equipped with Filter and be convinced. 
Price $44.00—F.0.B. Elyria 
IT PAYS FOR ITSELF 
Sold by Leading Telephone Distributors 
Manufactured by 


‘The Colson Co., Elyria, Ohio 


(Write for booklet) 
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THE Most Ricup SpeciricATIONS 
WE HAVE TO MEET ~ ARE Our Own 


The last operation, the final inspection 
-.. comes after the poles leave the treat- 
ing cylinders. Each pole is then bored to 
determine the exact depth of impregna- 
tion, convincing proof of its decay, insect, 
and fire resistant qualities. After the test 
is made, the hole is securely plugged with 
acreosoted dowel. Those poles which have 


successfully passed our own rigid specifi- 





cations are stacked, awaiting service, con- 
fident that their performance will come 
up to the customary Long-Bell standards. 
THE LONG-BELL LUMBER COMPANY 


208 R. A. Long Bldg. Established 1875 Kansas City, Mo. 


LoncReLL 


CREOSOTED 


Let this Trade-Mark 
be your guide to pole 


purchases, your WELLOW PINE 
satisfactory service. Pp a, LE ae 
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Television in Color 
(Continued from page 20.) 
cial “I” tube amplifier to obtain currents 
as high as 200 milliamperes. 

The receiving apparatus at present con- 
sists of one of the 16-inch television discs 
used in our earlier experimental work. 
Behind it are the three special lamps and 
a lens system which focusses the light into 


a small aperture in front of the disc. 
The observer looking into this aperture 
receives, through each hole of the disc 
as it passes by, light from the three 
lamps—each controlled by its appropriate 
signal from the sending end. When the 
intensities of the three images are prop- 
erly adjusted he therefore sees an image 
in its true colors, and with the general 
appearance of a small colored motion pic- 
ture. 
Satisfactory television in colors is a 
far more difficult task than is monochro- 
matic television. Errors of quality 
which would pass unnoticed in an image 
of only one color may be fatal to true 
color reproduction where three such 
images are superimposed and viewed si- 
multaneously. In three-color television any 
deviations from correct tone rendering 
throw cut the balance of the colors so 
that while the three might be 
adjusted to give certain colors properly, 
others would suffer from excess or de- 


ficiency of certain of the constituents. A 


images 


further source of erroneous color exists 
at the scanning end. If the light from 
the cbject were not distributed equally to 
all the cells, the object would appear as 
if illuminated by lights of different colors 
shining on it from different directions. 
Color television cowstitutes a definite 
further step in the solution of the many 
problems presented in the electrical com- 
munication of images. It is, however, 
obviously more expensive as well as more 
difficult than the earlier monochromatic 
form, involving extra communication 
channels as well as additional apparatus. 


New Telephone Unit at Fort 
Wayne, Indiana 

An order for the initial equipment for 
10,000 line, full Automatic unit, 
the estimated cost of 
stalled complete, is approximately $600,- 
000, has been placed with the Automatic 
Electric, Inc., of Chicago, by the Home 


a new 


which when in- 


Telephone & Telegraph company of Fort 
Wayne 

The installation of a new unit which 
Anthony 


Indiana. 


will correspond in size with the 
in operation, is 
Fort 


The present equipment in both 


and Harrison units now 
made necessary by the growth of 
Wayne 
the Anthony and Harrison offices is 
taxed almost to capacity. 

The initial equipment for the new unit 
is scheduled to be placed in service coin- 
cident with the issue of a new directory 
1930. 


June 1, The entire new unit will 
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be housed in the Anthony Office Build- 


ing of the Home Telephone & Telegraph 
Berry _ street. 


company at 303 East 


Ample space for the addition exists as 


telephone officials anticipated the need 
when the building was built a few years 
ago. 

A third automatic unit in Fort Wayne 
will occasion no change in the operation 
when 


of the Subscribers 


dialing a number served by the new unit 


equipment. 


required to dial the new 
When dialing 


simply will be 
unit prefix, probably “E.” 
numbers served by the Anthony or Har- 
rison units, subscribers will dial “A” or 
“H” as at present. 

An additional order for 500 lines of 
equipment for the Harrison office of the 
company has also been placed. This or- 
der calls for completion on about Janu- 
ary 1, 1930, and includes 300 residence 
lines and 100 
The estimated 


lines, 100 business semi- 
public pay station lines. 
cost is $40,000. 

Present equipment in the Harrison of- 
fice of the 


taxed to 


company also is 
The tremendous 


telephone 
capacity. 


growth in the south end of the city, 


which is served by that office, makes 
necessary the installation of the addition- 
al equipment. 


A. T. & T. Stocks Soar—Why ? 


money think 
American Telephone & 


Investors with seem to 
that the stock in 
Telegraph Company, affectionately known 
as “A. T. & T.,” is good property. The 


value of the 12,900,000 shares outstand- 


ing increased the week of June 22-27 by 
$335,319,764. 

\ third of a billion in five days is not 
had 

In an official statement issued the 


management of the American Telephone 


& Telegraph Co. states no developments 
are under way to account for the recent 
advance in the stock and no splitup in 
the issue, extra dividend or any immediate 


new financing is comtemplated 


Frank J. Baker Promoted 

Baker, operat- 
Telephone & 

Fort Wayne, 


Promotion of Frank ] 
ing engineer for the Hom« 
Telegraph company of 
Indiana, to the position of assistant gen- 


eral plant superintendent has been an- 


nounced by Harry E. Gray, general plant 
superintendent and chief engineer. 

Mr. Baker will continue in the duties 
of supervising maintenance and installa- 
tion forces which he performed previous- 
ly and in addition will assist the general 
plant superintendent in supervising the 
work of the entire plant department. 


Mr. Baker has been 


company 


in the employ of 


the telephone here for the 


past nineteen years. He has acted in 


numerous capacities. In 1926 he was 


made operating engineer which position 


he has held until his present promotion. 
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Quebec Telephone & Power Cor. 





poration Making Extensions 


Montreal.—Quebec Telephone & Power 


Corp. is spending considerable money on 
extensions and improvements this year 
The company also is making progress on 
unifying the operations of three new sub- 
hrst of the 
year—the Telephone 
Co., St. Ephrem Telephone Co. and St 
Com- 


pany plans this year to build 21 miles of 


sidiaries acquired since the 
Peoples Megantic 


Joseph de Beauce Telephone Co. 


new line in Portneuf County. 


New York Telephone Company 
to Lay 150 Miles of Cable 


What is considered one of the largest 
jobs of the year is that 
New York Telephone 
company to lay 150 miles of underground 
cable New York and Albany 
The line is one of the biggest engineer- 
ing projects in the east and will be but 


construction 


planned by the 


between 


seventy-five miles shorter than the cross 


country telephone subway between Bos- 





ton and New York. 

The new underground conduit will be 
of glazed tile capable of providing for 
four toll cables. The field work is going 
forward coincident 
the company’s new nine story annex in 
Albany. 

While telephone company officials were | 
reluctant to make known the cost of the 
project some idea of the investment re- 
quired may be gleaned by an estimate of 
the cost of 150 miles of glazed tile, tons 
of copper cable, excavation operations 
and right of way 

While the 


vear erected a pole line on the 


telephone company last 
west side 
of the river over virtually the same route 
to be used for the new underground cir- 
cuit, plans for installation of new cables 
contemplated construction of a subway 


instead Storms, sleet and high winds 
h maintenance cost of 


a high 
This cost can i 


contribute to 
the cable carried on poles. 
extent by | 


be obviated to considerable 


placing the cable underground, it was 
said, although original construction cost 
is much greater 

\lbany is one of the big toll centers 
It is the hub for all Mon- 
treal calls south as well as those from 
the west and the southern tier of New 
York State. 

The Albany-New York underground 
in all respects one of the 
achievements 

Construc- 


of the state 


cable will he 
most ambitious engineering 
of the company in this state 
tion may than a year but 


require more 


when the project is completed the com- 
pany expects to have facilities available 
for all future demands for some years 
to come. 

Several islands off the coast of Maine 
are being connected with the mainland 


telephone cables this summer. 
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R. C. A. Extends Radio Cable to 
South America 


New York.—Extension of communica- 
tions service of Radio 
American territory previously under con- 
All American Cables, 
International Telephone 


Corporations of 
cession to subsi- 
diary of 
Telegraph Company, was announced re- 
cently by W. A. Winterbottom, 
president in charge of communications of 
R. C. A. Communications, Inc. 


and 


vice- 


An office will be opened in the busi- 
ness center of Bogota, Colombia, to pro- 
vide a fast direct-radio telegraph serv- 
ice. This extension of service was made 
possible by a recent concession granted 
the Marconi Company by the Colombian 
government and the Radio company will 
install equipment to take the place of 
the land line by 
formerly relayed from the Marconi sta- 


which messages were 


tion, located outside of the city. 


Though assuming the aspect of a com- 
petitive step, the new service to be offered 
by Radio would fit in with the Inter- 
national Telephone and Telegraph pro- 
gram in Colombia in the event the sale 
of R. C. A. Communications, Inc., to the 
former is allowed by the government. At 
present such alliances are forbidden un- 
der the White the sale of 
the Radio Corporation communications 
branch was cnly tentatively 


act, and 


agreed on 
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about March 28, pending a possible modi- 


fication of the act. 
To 


Cartagena the ordinary 


and 
40 cents 
and 


3arranquilla, Buenaventura 
rate is 
a word; deferred rate is 20 cents 
1.20. Radioletter and 


radioletter services are also available at 


urgent week-end 
13'4 and 10 cents a word, respectively, 
with a minimum charge for twenty words. 

The 


Alcala, Arjona, Calarca, Cali, Carmen- 


corresponding rates to Bogota, 


3olivar, Cartago-Valle, Cisnerosvalle, 


Corozal, Gamarra, 
Gloria, La Mesa, 


Mompos, Montene- 


Dagua, Facatativa, 


Girardot, Ibague, La 
Madrid, 
Ocana-Norte-de-Santander, Ovejas, 
Quimbaya, Real del 
Since, Socorro, Tamalameque, 
Tulua, Turbaco and Zarzal 
nary, 42 cents; deferred, 22 cents; 
ent, $1.26; radioletters, 151% 


Megangue, 
gZTo, 
Palmira- Valle, 
Obispo, 
are: ordi- 
urg- 
cents; week- 
end radioletters, 12 cents. 

To all other places in Colombia the 
rates are: 43 cents; deferred, 25 cents; 
urgents, $1.35; radioletters, 1814 cents; 
week-end radioletters, 15 cents. 


A. T. & T. Net for Six Months 
Is $80,202,096 


New York.—The American Telephone 
and Telegraph company earned $6.15 a 
share on 13,028,807 average number of 
shares outstanding during the first half 
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of 1929, as compared with $6.17 a share . 
earned on 11,117,545 average number of 
shares in the first half of 1928, with net 
income amounting to $80,202,096 after 
charges and federal taxes, against $68,- 
671,769 earned in the first half of 1928, 
a gain of $11,530,327, or 16.8 per cent. 


Net income for the second quarter of 
1929. amounted to $39,555,017 after 
charges, equal to $3.03 a share on 13,028,- 
807 shares, comparing with $40,647,079 
or $3.15 a share on 12,909,980 average 
number of shares outstanding during the 
preceding quarter, and with $35,076,976, 
or $3.15 a share earned in the June quar- 
ter of 1928. 


American Telephone & Telegraph 


American Telephone & Telegraph will 
spend billions of dollars over the next 
10 years or more for new construction, 
and this means a substantial increase in 
the company’s capitalization. The 
crease in capitalization in means 
that shareholders are to receive valuable 
rights from time to time. But rest as- 
sured that American Telephone & Tele- 


in- 
turn 


graph’s earnings will grow proportion- 
ately with construction expenditures, and 
a company like 


as long as Arrerican 


Telephone & Telegraph grows you can 
depend upon it that the country is not 
going backwards.—Wall Street Journal. 
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Associated Telephone Utilities Company 
Acquires Large Holdings in Several States 


Through the consolidation of a num- 
ber of telephone companies, the Associat- 
Utilities Co. has grown 
Ac- 
quisition of holding companies and their 
subsidiaries, through Illincis, 
Indiana, Iowa, Texas, Oklahoma, Wash- 


ed Telephone 
very swiftly in the last few months. 


scattered 
ington, Idaho, Montana and other states, 


this 


the largest independent telephone organ- 


it is claimed, makes group one of 
izations in the country. 

The 
population of 2,612,000 and operate 304,- 
453 stations in 1,032 communities. <A to- 
tal of 10,162 miles of toll pole lines are 


subsidiary companies serve a 


operated and service by the entire group 


is rendered in fifteen states. Total an- 


nual gross earnings are estimated at 
about $10,000,000. 

One of the largest recent acquisitions 
was the Standard Telephone Co. and its 
three Standard 
Co. of Illinois, Standard Telephone Co 
Utilities Co 
This group operates approximately 45,- 
000 stations serving 600,000 people and 
1928 were $1,440, 


subsidiaries, Telephone 


of Texas, and Interstate 


its gross earnings in 
OOD. 
The 


Central Telephone Co. and _ its 


Fort Wayne Veteran Promoted 
Frank X 
Telephone & Tele- 


graph company, of Fort Wayne, Indiana, 


Promotion of S‘aub, veteran 


employe of the Home 
to a newly created position of commer- 
cial engineer, has been announced by Otto 
Marahrens, secretary and general man 
ager of the company. 

In making the announcement Mr. 
creation of 


will fill 


increasing 


stated that the 
which Mr. Staub 


essary by the 


Marahrens 
the position 


was made ne 


telephone needs of Fort Wayne's busi- 


nesses and industries He will advise 


with architects and builders, when re 


quested, so that suitable arrangements for 
facilities will be a 


necessary telephone 


part of building plans. Mr. Staub will 


continue to have charge of all company 
buildings 


f 


Mr. Staub has been in the employ « 
the telephone company here for the last 
His services began at 


started the 


thirty-four years. 
when the 
building of pole lines 
Fort Wayne 

Mr. Staub has acted in vari- 


a time company 
preparatory to 
serving telephone users. 
Since then 
ous capacities for the company. In 1924 
he was made building and equipment 
engineer, which position he has held un- 
til his present promotion. 

Mr. Staub is The 
Telephone athletic association. He is in 
tele- 


phone plant and is also president of the 


President of Home 


charge of all safety work at the 


operating in the central 


July, 
strong link in the chain. 


subsidiaries, 


west, acquired in made another 


Farmers Tele- 


phone & Telegraph Co., operating 5,300 


stations in Wenatchee, Cashmere and 
Leavenworth, Wash. is another taken 
over according to announcement issued 


on July 31. 
Purchase of the Indiana Telephone Se- 


curities Corp. with subsidiaries operat- 


ing in Logansport, Greencastle and sur- 
territory in Indiana, 


rounding was an- 


nounced early in August. These expan- 
sions have resulted in an active demand 
for the stocks and securities of the As- 
sociated Telephone Utilities Company. 
As a result of these acquisitions, the 
Associated serves 812,000 more popula- 


tion than it did a few months ago while 


its increase in number of stations is 98,- 


534 or 48 per cent 
efforts, its mileage of toll pole lines was 


increased 72 per cen 


Through the same 


and its annual 


gross earnings, increased 43 per cent 
Men high up in the telephone industry 

foresee in the events the beginning of an 

strengthening and consolidation 


1 may reach out eventually to hun- 


Fort Wayne Safety Council. He is a 
member of the Telephone 
America and of the 


Pioneers of 
Tek 


Inde pendent 


phone Pioneers. 


Friendly Receivership for Federal 


Telephone 
Noble, president of the Fed 


Telephone 


Lester E 


eral Manufacturing corpora 


tion, and Samuel Botsford, manager of 


the Buffalo Chamber of Commerce, have 


been appointed equity receivers of the 





\ ol. cS No. & 


business and assets of the Federal Tele. 
corporation. The 
result of a friend. 
and 


phone Manufacturing 
appointments are the 


ly conservation suit were made in 
the United States District court for the 
New York 


Buffalo 


western district of 
John R. Hazel of 


rhe complaint made by the Acme Ap- 


by Judge 


paratus corporation of Cambridge, Mass. 
alleges that although Federal Telephone 


is solvent, with assets 


( onsiderably 


larger than its liabilities, it is unable to 


meet its current obligations in the ordj- 
nary course of business. The Acme 
people, with a claim of $26,917, acted in 
behalf of all the 


Telephone to conserve the 


creditors of Federal 
latter’s assets 


and good will 


in order to continue its 
business, the complaint states. 

The Federal Telephone Manufacturing 
‘orporation, incorporated in 1924, makes 
radio receivers sold 


widely throughout 


the country by the Federal Radio cor- 
poration of Buffalo. The latter company 


is not involved in the receivership. 


Acquires Federal Telephone 
New York The Acoustic 


company has acquired the Federal Tele- 


Products 


phone Manufacturing Company of Buf- 
falo; Eugene P. Herrman, president of 
the former company, announced. The 


purchase includes ownership of the Fed- 


eral Radio Corporation and_ Federal 
Orthosonic, 


Federal 


Ltd., subsidiary companies of 
Telephone Manufacturing. 
Holstein Telephone Firm Incor- 
porated for $10,000 
Sioux City, Ia 
led here 
Miss 


recorder, tor the Holstein 


Articles ¢ f Incorpora- 


tion were Thursday in the of- 


Katherine Stewart, county 


Telephone 


mopar capitali d at $10,000 Officers 
of the company are Peter Arp, president; 
J. T. Walker ce pre sident; W. F. Hut- 
ton, secretary, and C. J. Wohlenberg, 


Manutacturers and Jobbers 


Kellogg Completes New Uni- 
versal Switchboard Bulletin 
tele- 


every day 


Demands for better and faster 
phone service are 


The 


brought the 


ncreasing 


good roads have 


automobile and 
smaller towns closer to the 


large cities where common battery serv- 
ice is available The day of the “one 


horse town” is past and the people are 


justified in expecting superior telephone 
service, 


This 


problem to all 


situation has become a= serious 


telephone companies. 


this kind of 


to those who demand it and must 


They must be able to give 
service 
be able to get the rates necessary to give 
it. 


An effective answer to this problem is 


given in the bulletin 
Kellogg 
Company on t 
Switchboard 
The 


siderable 


recently completed 
Switchboard & 


Universal 


by the Supply 


1 


e Kellogg 
Kelloge Company has spent con- 
time in studying and compiling 


statistics on the question. The many ef- 
ficient improvements incorporated in the 
Universal Board assure the high grade 
of service that beginning to 


find a 


business 


people are 
appreciate, and are beginning to 
their homes and 


It has 


perience that si 


necessity in 


houses. been found by actual ex- 


willing to 


1 “1 
twoscripers art 


pay the increased rates necessary for a 
modern telephone system In many 
cities a majority of subscribers have 


joined in petitioning the 


commission for 
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rates assuring the new service 
An yther 


Kellogg 
plained in the new bulletin is that with a 


interesting feature of the 


Universal Switchboard ex- 


small initial investment the Universal 
settles the question of finance by spread- 
ing out the cost to meet any need, and 
helping to salvage the old magneto tele- 
phones. 

The mechanism of the 


construction 


Universal 
Board, method of and 
Kellogg equipment are illustrated by a 
complete set of photographs and dia- 
grams attractively arranged in the new 
bulletin. 

The Kellogg Company will furnish this 
instructive manual upon request to any- 
one interested. 


Stand and Receiver Cord 
Within the past year Kellogg has de- 
veloped and placed on the market a new 
type of cord designed to replace the or- 
dinary cords now used on desk stands and 
receivers. feature of 
this new cord is the development of a 


The outstanding 


new kind of insulation that is more com- 
plete protection for the tinsel than any 
kind of insulation now in use. 

The principal advantages in this new 
construction lie in the complete moisture 
proofing quality of the insulation and in 
lower manufacturing costs made possible 
by the elimination of costly materials and 
machine operations. In the new 
struction a layer of rubberized composi- 
tion replaces the former impregnated silk 
and cotton wrappings. 


con- 


This composition 
has all the qualities of pure rubber with- 
The 
compound makes it possible to get away 


out any of the deficiencies. new 
from all trouble due to hardening and 
cracking of the rubber. The new com- 
pound also gives the tinsel an absolute 
seal against water and prevents oxidiza- 
tion. 

Long tests in the Kellogg laboratories 
and on telephones used under the most 
that 
positively no deterioration due to oxidiza- 
and 


strenuous conditions show there is 
tion of the tinsel or to hardening 
cracking of the insulating compound. 

Experimental cords have been in use 
from one to three years in many ex- 
changes. Tests of these cords show them 
to be as efficient as when first placed in 
use. The extremely tough outer braid 
used in Kellogg 
shown practically no wear in all these 
tests. 


wrapping cords has 


Of particular interest to telephone 
companies is the fact that these superior 
Kellogg cords can be made to sell at low- 
er prices than quality cords have cost 
heretofore. 


Eastman Donates Stromberg- 
Carlsons to Rochester Schools 
George Eastman, camera king and 

noted philanthropist, celebrated his seven- 


ty-fifth birthday on July 12th by announc- 
ing a gift of Stromberg-Carlson radio re- 
ceivers to three dozen of the public, 
parochial, and high schools of Rochester 
and its suburbs. This gift is part of an 
extensive plan being inaugurated in Roch- 
ester to bring the music of its famous 
Civic Orchestra to the school children of 
the city. 

“Eight concerts a year will be given 
at each of the four (high) schools se- 
lected as centers,” it was revealed by 
Arthur M. See, manager of the 
“These concerts will be given on Tues- 


The time will be decided 


crchestra. 


day afternoons. 
later, depending largely on arrangements 
of public school officials. These four 
schools will form a circuit for the after- 
noon concerts and the will 
make eight trips around the circuit. These 
in the 


orchestra 
concerts are free to the children 
centers who can both see and hear the 
orchestra and naturally to those who 
listen to them by radio. These 
four centers will be the scene of 32 Sun- 
day afternoon concerts, designed to inter- 
est all the residents of the community. 


At least a part of these concerts will be 


same 


broadcast.” 


New Battery Compound for 
Storage Batteries 


A new battery compound has just 
been announced by the Goodyear Chem- 
ical Co., Inc., of 20 West 22nd 
New York City, manufacturers of com- 
mercial The product, 


“Electex,” it is claimed increases the ef- 


street, 


chemicals. new 


storage batteries using 


sulphuric acid electrolyte, according to L. 


ficiency of all 


E. Burkhart, the inventor. 
Burkhart, president of the Goodyear 


Chemical Company, states that Electex 
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is the first battery compound which has 


met the “exacting specifications neces- 
sary to obtain a satisfactory report of 
the Electrical Testing Laboratories, of 
New York City.” 

Describing the new compound, and the 
favorable report of the Electrical Test- 
ing Laboratories, Burkhart says: 
compound, 


“Electex is a non-acid 
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composed of chemically pure products, 


designed to increase the performance of 
a storage battery. This is accomplished 
principally in our product through pre- 
vention of excessive sulphation, and con- 
reducing the temperature thus 
undue 


turn eliminates 


siderably 


preventing expansion. This in 


buckling or warping of 


battery plates. I have experimented in 
this field for a number of years, and 
make the unqualified assertion that 


Electex is the 
or electrolyte 
battery 


battery compound 
actually 


without 


only 
increases 
increasing 


which 
performance 
deterioration. 

“All so-called battery compounds here- 
offered to the 
solutions 


tofore public have been 


acid greatly injurious to bat- 
teries. Such preparations have in most 
discredited 
the activities of the Better 
Bureaus. 

“In the exhaustive 
the Electrical Testing 
Electex found to 
ficiency of the 
used in 


cases been publicly through 


Susiness 


tests conducted by 
Laboratories, 
was increase the ef- 
ordinary 
automobiles 133 per 


storage battery 
cent. Of 
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the batteries used in the experiment one 
highest 
When 


Electex was added the efficiency increased 


was a discarded radio type, the 
efficiency reading was 5 per cent. 


to 914 per cent—an increase of 95 per 
cent 

Mr. Burkhart states that Electex is 
now being sold in Europe in large quan- 
tities, and that his organization is now 
prepared to manufacture the product in 
large quantities for the American mar- 
ket. Electex has been tested wifh “un- 


he says, by 
various 


varyingly successful results,” 


radio stations, railroads, trans- 


portation comparties and operators of 


large bus companies 


Chas. M. Kerr Heads New Or- 
leans Branch of the A. S. C. E. 
Chas. 

Bureau, 


M. Kerr, Field Engineer, Service 
American Wood-Preservers’ As- 
sociation, was elected president of the 
New 
Society of Civil Engineers at the organ- 
May. 


Orleans section of the American 


ization’s annual meeting in 
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and spade, 5 ft. 6 in. long, metal stays 
at $20.00 per 100. 
WM. M. MILLER & SONS 


2553 Madison St. Chicago, IL. 
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Great Northern | 
| Hotel 
CHICAGO 
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RAVELERS select the 
Great Northern for its won- 
derful location in Chicago’s 
“‘loop’’. They return because 
the large comfortable rooms, 
homelike environment, atten- 
tive service, excellent food and 
moderate charges make it an 
ideal hotel. 


me 
400 Newly Furnished Rooms 
2.50 a day and up 


Sample Rooms 
$4.00, $5.00, $6.00 
$7.00 and $8.00 


Dearborn St. from Jackson to Quincy 
New Garage One-Half Block 
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LUSIVELY | 


—|| YOUR WORRIES ARE OVER | 


when you install 


RELIABLE 


protection 
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Listed as standard by the Underwriters Laboratories 


PERATING telephone companies prefer 

RELIABLE Arresters. Why — because 
they are manufactured of the best material and 
are Self Cleaning. A trial order will verify 
this statement. 
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= “the choice of the majority” 
aa 
leciric Company 
3145 Carroll Avenue Chicago, IIl. 
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